r>rxz: 


1 

'. 

'f   ■ 

t 

» "'*. 

• 

(^ 

; 

t> 

N 

K 

K 

; 

w 

' 

1^ 

■ 

ty 

U 

': 

s 

V 

s 

\ 

% 

> 

4 

a 

,.J 

i 

1 

•*^^-w*-^«^ 


Digitized  by  the  Internet  Archive 

in  2010  with  funding  from 

University  of  Toronto 


http://www.archive.org/details/royalsocietyofhe13roya 


1892. 


TRANSACTIOXS 


OP 


THE  SANITARY  INSTITUTE,  j 


VOLUME     XIII. 

(Beinrj   Volume  IV.  of  The  Transactions  jmhlished  since  the 
Incorporation  of  the  Institute.) 


CONGRESS  AT  PORTSMOUTH 


1892. 


LONDOX : 
OFFICES   OF   TIIK   SANITARY   IXSTITUTE,  MARGARET   STREET,   \V 

EDWARD  STANFORD,  26  &  27,  COCKSPUR  STREET, 
CHARING  CROSS,  S.W. 

1893. 


EDiTixG  committep:. 


J.  F.  J.  Stkes,  M.D.,  B.sc.PUB.nEALTH.,  Chairman. 

G.  J.  Simons,  f.e.s. 

Majoe  Lamorock  Floaver. 

Hexrt  Law,  m.ixst.c.e. 

E.  "White  "Wallis,  r.s.s.,  Secretanj. 


^58785 


The  Institute  is  not  responsible  for  the  facts  and  opinions  advanced 
in  the  Addresses  and  Papers  published  in  the  Transactions. 


Kenny  &,  Co.,  Printers,  25,  Camden  Boao,  London,  M.W. 


TABLE    OF    CONTENTS. 


'*^*. 


Officers  of  the  Institute 'J 

Preface 11 

List  of  Congresses 12 

Annual   Report  and  Statement  of  Accounts,  IbOl 14 

Address  by  Sir  Douglas  Oalton,  k.c.ij 22 

Annual  Keport  and  ^Statement  of  Accounts,  1892 25 

PAPERS  RKAD  AT  SESSIONAL  MEETINGS. 
Disposal  of  House  and  Town  Refuse,  by  C.  Jones,  m.inst.ck.,  f.s.i.. 

Engineer  to  the  Ealing  Local  Board 44 

House  Dust  Refuse,  by  Joseph  Rus'-ell 52 

The  Air  and  Water  of  London,  are  they  Deteriorating?  by  Louis  Parkes, 

M.D.,  D.P.H.,  Medical  Officer  of  Health  for  Chelsea     ".        .        ,        .59 

CONGRESS  AT  PORTSMOUTH. 
President,  Vice-Presidents,  and  other  Officers    ....  .70 

List  of  Judges  of  the  Exhibition 7'> 

Inaugural  Address,  by  Sir  Charles  Cameron,  m.d.,  f.r.c.s.i.,  d.p.h.  .        .      71 

SECTION  I. 
Sanitary  Science  and  Preventive  Medicine. 
Address  by  Professor  J.  Lane  Notter,  m.a.,  m.d.,  d.p.h.,  President  of  the 

Section 9.'3 

Tuberculosis,  or  Does  Consumption  arise  from  Flesh  Eating?  by  J.  Old- 

tield,  M.A.,  B.c.L 102 

For  how  long  dt)e8  Vaccination  confer  immunity  from  Small-Pox  'f  by 

Vety.-Capt.  F.  Smith,  M.R.C.V.8.,  F.i.c 116 

Disposal  of  the  Dead,  by  Rev.  F.  Lawrence 121 

Infantile  Mortality,  by  Sir  Charles  Cameron,  m.d.,  f.r.c.s.i.,  d.p.h.  .  126 
The  Physical  Condition  of  Children,  by  F.  Warner,  m.d.,  f.r.c.p.  .  .  131 
The  Route  of  Asiatic  Cholera,  by  Dawson  Williams,  m.d.  .        .         .     lo6 

The  Sanitary  influences  of  Harbours  and  exposed  Foreshores,  by  J.  W. 

Mason,  m.b.,  cm.,  d.p.h 142 

SECTION  11. 
Engineering  and  Arcqitectube. 
Address  by  .Tames  Lemon,  m.inst.c.e.,  f.r.i.b.a.,  f.8.i.,  President  of  the 

Section 148 

Apparatus  for  Softening  Water,  by  H.  Law,  m.inst.c.e.,  f.r.met.soc.  .  159 
The  Cause  and  Prevention  of  Typhoid  Fever,  by  W.  R.  Maguire  .  .168 
The  Smoke  Clauses  of  the  Publ'ic  Health  Act,  1875,  by  H.  L.  Terry,  f.i.c.  181 
Drain  and  Soil-Pipe  Ventilation,  by  H.  R.  Kenwood,  m.b.,  d.p.h.,  f.c.s.  .  186 
The  Pollution  of  Rivers  and  Canals  by  Manufacturing  and  Industrial 

Operations,  by  W.  H.  Collins,  f.c.s.,  F.G  s.  .        .         .        .         .     10(5 

Notes  on  Sewage  Treatment,  by  C.  H.  Cooper,  assoc.m.ixst.c.e.  .  .  2U4 
The  Treatment  and  Disposal  of  Sewage  and  of  Sewage  Sludge,  by 

Arthur  Angell,  r.c.s 209 

SECTION  III. 
C^E^rISTRT,  Meteorology,  and  Geology. 
Address  by  W.  J.  Russell,  ph. p.,  f.r.s..  President  of  the  Section      .         .     224 
Maps  showing  the  Area  of  Chalk  available  for  Water  Supjily  in  the 

Central  and   East  parts  of  the  London  Basin,  by  V\'m.  Whitaker, 

F.K.S.,  F.G.S. 243 

Exhalation  of  Vapour  from  the  Earth,  by  Hon.  F.  A.  RoUo  Russell .  .  253 
Local  Geology  from  a  Sanitary  Standpoint,  by  Wm.  Whitaker,  f.r.s., 

F.G.s 266 

Entomology  as  a  Sanitary  Science,  by  T.  B.  Goodall,  F.R.C.v.s.  .  .  272 
The  Determination  of  Dissolved  Organic  Matter  in  Water,  by  W.  C. 

Young,  F.I.C,  F.c.s 280 

A  Method  of  Determining  the  Purity  of  Stable  Air,  by  Vety.-Capt.  F. 

Smith   .         .         .      ' '.        .        .    290 


8 

COXFEREXCE  OF  XAYAL  AND  MILITARY  HYGIEXISTS—  PiSB 

Address  by  luspector-General  Jolin  D.  Macdonald,  R.X.,  m.d.,  f.r.s., 

President ,        ....     201 

The  Prevention  of  Common  Diseases  at  Home  and  Abroad,  by  R. 

Domenichetti,  m.d 297 

Some  .Sources  of  Danger  to  the  Public  Health  in  Indian  Methods  of 

Conservancy,  by  Surgeon  Capt.  R.  H.  Firth 297 

CONFERENCE  OF  MEDICAL  OFFICERS  OF  HEALTH— 

Address  by  Professor  C.  Kelly,  m.d.,  President 300 

Isolation  Hospitals,  by  J.  Groves,  m.d 303 

Condemnation  of  Meat  of  the  Tuberculosis  Animals,  by  A.  Xews- 

holme,  M.D.,  D.P.H 308 

The  Purification  of  River  Water  by  Agitation  and  Metallic  Iron,  by 

H.  Swete,  m.d '.309 

The  Interpretation  of  Results  in  Water  Analysis,  by  J.  C.  Thresh, 

M.B.,  D.sc '..'...     316 

COXFEREXCE  OF  MUXICIPAL  AXD  COUXTY  EXGIXEERS— 

Address  by  H.  Percy  Bouluois,  m.ixst.c.e..  President        .        .        .     318 
Town  Refuse  and  Refuse  Destructors,  by  C.  Jones,  m.inst.c.e.  .     322 

Street  Gullies  and  Road  Cleansing,  by  "W.  B.  G.  Bennett,  assoc.m. 

ixsT.c.E 323 

COXFEREXCE  OF  SAXITARY  INSPECTORS— 

Addressby  Prof.  A.  Wynter  Blyth,  President 326 

The  Propriety  of  Organising  Sanitary  Inspectors  or  Inspectors  of 

Nuisances  who  are  the  holders  of  recognised  certificates,  by 

W.  Parsons 329 

Difficulties  in  the  Prevention  of  Infectious  Disease,  by  S.  C.  G. 

Fairchild 330 

The  Sanitary  Institute  and  its  Relation  to  Sanitary  Inspectors,  with 

a  Resolution,  by  W.  H.  Wells 332 

Superannuation  for  Sanitary  Inspectors,  by  J.  L.  Bell        .        .        .    335 

COXFEREXCE  OX  DOMESTIC  HYGIEXE,  LADIES— 

Address  by  Mrs.  Ernest  Day,  Yice-President 3'S 

Food,  with  Special  Relation  to  the  Sick,  by  ifiss  Lamport         .         .  340 
The  Chief  Hygienic  Causes  of  Mortality  amongst  Infants,  by  J.  P. 

Williams-Freeman,  m.d '  .        .  340 

Xeed  for  Fresh  Air  in  Modern  Houses,  by  Miss  Barnett    .         .         .  341 
Our  Oi^portunities  of  Spreading  a  Knowledge  of  Hygiene  to  Women 

and  Girls,  by  Mrs.  Ernest  Day 342 

Physical  and  Mental  Etfects  of  E.xerci.se.  by  Miss  Charlotte  Smith.  343 

The  Xecessity  of  Home  Education  in  Hygiene,  by  A.  T.  Schofield,  m.d.  343 

Resolutions  passed  at  the  Congress 345 

LECTURES  DURIXG  THE  COXGRESS. 
Lecture  to  the  Congress  by  Sir  Thomas  Crawford,  k.c.b.,q.h.s  ,  ll.d..m.d.    348 
Address  to  the  Working  Classes,  by  Professor  W.  H.  Corfield,  m..\.,  m.d.    366 

Lecture  to  Sanitary  Officers,  by  Sir  Douglas  Galton,  k.c.b.,  d.c.l.,  ll.d., 

F.R.S 370 


Examinations  of  the  Institute- Candidates  who  have  passed  in  1892      .  385 

E.xhibitions  of  the  Institute 404 

List  of  Medals  and  Certificates  awarded  at  Portsmouth  Exhibition  .  4i'5 

Contributions  to  the  Library,  1892 413 

-Meetings,  1893,  List  of        .' 427 

List  of  Fellows,  Members,  and  Associates  ...  4.'iO 

Local  Distribution  of  .Members 474 

General  Index 489 


C)fHtcr5  oi  Ibc  .institute  for  1892-93. 


^Datronrss. 
II.R.II.  THE   DUCHESS   OF   ALBANY. 

iPrcsilJcnt. 
HIS  GRACE  THE  DUKE  OF  XORTHUMBERLAN'D,  K.G.,  D.C.L..  LL.D. 

Yict-\2nsit}tnt5. 

HIS  GRACE  THE  DUKE  OF  WESTMINSTER,  K.G. 

RIGHT  HON.  EARF.  OF  DERBY,  K.G.,  LL.D.,  F.R.S. 

RIGHT  HON.  F.\RL  FORTESCUK. 

SIR  F.  ABEL,  K.C.B.,  D.C.L.,  F.R.S. 

SIR  DOUGLAS  GALTOX.  K.C.B..  D.C.L.,  LL.D.,  F.R.S. 

SIR  G.  M.  HUMPHRY,  M.D..  F.R.S. 

SIR  W.  GUYER  HUNTER,  K.C.M.G.,  M.D. 

SHI  ROBERT  RAWLINSON.  K.C.B. 

SIR  HENRY  THO.MPSON,  M.B. 

THOMAS  TAVINING. 

PROFE.SSOK  ,L  TYNDALL,  D.C.L.,  LL.D.,  F.R..S. 

A.  WATERHOUSE,  R.A. 

STrrasurcr.  Registrar. 

Ixsp.-Gen.  R.  Lawson,  ll.d.  G.  J.  Symoxs,  f.r.s. 

(Council. 
Sir  Thomas  Crawford,  k.c.b..  m.d.,  Chairman. 
R.W.  Peregrine  Birch, M.iNST.c.E.        Bat.dwix    Latham,     m.ix.st.c.e.. 
Prof.  A.  \Vyntkr  Blyth,  m.r.c.s.,  f.g.s.,  f.s.s. 

L.S.A.  A.NeWSHOLME,  M.D. , M.R.C.S., L.S.A., 

Arthur  Cates,  f.r.i.b.a.  |       d  p.h. 

H.  H.  CoLLixs,  f.r.i.b.a.  !  Prof.  J.  Laxe  Notter,  m:.d. 

Prof.  W.  II.  Corfield,  m.a.,  m.d.  Louis  Parkes,  m.d.,  d.p.h. 

oxox.,  f.r.c.p.  '  Sir  Francis  S.  Powell,  K.c.B.,M. p. 


Thomas  W.  Cutler,  f.r.i.b.a. 
T.  de  Courcy  Meade,  m.ix.st.c.e. 
Sir  Joseph  Fayrer,  k.c.s.i.,  m.d., 

F.R.S. 

Rogers  Field,  b.a.,  m.ixst.c.e. 
Major  Lamohock  Flower. 
Hexry  Law,  m.ixst.c.e. 


Edward  Pritchard,  m.ixst.c.e. 

Prof.  II.  Robinson,  m.ixst.c.e, 

Edward  Seaton,  m.d. 

H.  Saxon  Snkll,  f.r.i.b.a. 

J.  F,  J.   Sykks,  b.sc.pub.health., 

M.D. 

Ernest  Turxer.  f.r.i.b.a. 


Suliitors. 
MagxusOhren, assoc.m.ixst.c.e.,f.c.s.  i  Alfred  La.ss,f.c.a.,  assoc.ixst.c.e. 

^\an.  Solicitor.  1l?on.  ILibrarian. 

Basil  Field,  b.a.  Louis  Parkes,  m.d.,  d.p.h. 

iJanhcrs. 
The  Uxion  Bank,  ItEiiEXT  Street  Braxch. 

5ccrctaru. 
E.  White  Wallis,  f.s.s. 


rHEFACE. 


The  present  Volume  is  princi])ally  a  record  of  tlie  Corifjress 
lield  at  Portsmouth  ;  it  is  rather  hirger  tlian  usual,  as  it  has 
been  thought  advisable  to  give  either  the  text  or  abstract  of 
the  papers  read  at  the  five  Conferences  which  Avere  organised 
in  connection  with  the  Congress. 

The  Volume  also  contains  the  papers  read  at  the  Sessional 
Meetings,  with  the  discussions  that  followed,  and  an  address 
by  Sir  Douglas  Galton,  delivered  at  Worcester  to  inaugurate 
the  course  of  lectures  to  Sanitary  Officers  organised  by  tlie 
Institute. 

A  full  record  of  the  two  years'  work  will  be  found  in  the 
Annual  Reports  on  pages  14  and  25,  and  particulars  of  the 
Examinations,  List  of  Donations  to  the  Library,  ami  other 
matters  of  interest  are  o;iven  at  the  end  of  the  Volume. 
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THE   SANITARY  INSTITUTE, 

FOUNDED  1876.- INCORPORATED  1888. 


REPORT  OF  THE  COUxNCIL 

Read  at  the    Ordinarii   General   }feeting,  March  15th,  1892. 


The  rapid  growth  of  the  Institute,  financially,  numericallv,  and 
also  in  its  public  work  and  official  recognition,  which  is  almost 
unprecedented  in  the  annals  of  any  similar  Society,  has  steadily  con- 
tinued during  the  past  year,  and  the  Council  are  glad  to  be  able  to 
present  to  the  Fellows  and  Members  a  Eeport  showing  the  increasing 
work  and  usefidness  of  the  Institute,  indicating  as  it  does  the  larger 
share  of  public  attention  given  to  Sanitary  matters. 

SESSIONAL  MEETIXGS. 

Sessional  Meetings  were  held  in  February,  ]March,  and  December. 
The  following  papers  were  read  and  discussed  : — 
"  Model  Dwellings  in  London,   and   Over-crowding  on  space,"   by 

Lons  Paekes,  m.d.,  d.p.h. 
"  The  Prevention   of   Infectious   Diseases,*"   by   Prof.   A.    Wyxter 

Blytii,  m.e.c.s. 
"  The  Sewerage  of  Maldon,  Essex,  with  some  observations  on  recent 

practice     in     Sewer     Tentilation,'*     by     R.    F.     GEAXxnAM, 

M.IXST.C.E. 

LEXT  LECTUEES  FOE  LADIES. 

A  course  of  Lectures  on  Domestic  Hygiene,  especially  intended 
for  Ladies,  was  given  during  Lent  by  Dr.  A.  T.  Schofield,  and 
included  the  following  subjects  : — 

"  Domestic  Treatment  of  Disease." 

"  Microbes." 

"  Physical  Culture." 

"  The  Care  of  Old  Age." 
The  Lectures  were  well  attended,  and,  at  a  Special  Meeting  held 
at  the  close  of  the  Course,  Her  Eoyal  Highness  the  Duchess  of 
Albany  presented  Certificates  to  22  Ladies  who  had  written  satis- 
factory reports  upon  the  Lectures. 


AXNLAL    REPOBT,    ISOl,  15 

LECTURES  FOR  SANITARY  OFFICERS. 

Tw  o  courses  of  Lectures  and  Demonstrations  for  Sanitary  Officers 
have  been  held  during  tlie  year.  Tht?  first  course  was'  held  in 
February  and  March,  and  the  second  in  October  and  Xoveml>er. 

One  liundred  and  sixty-one  Students  entered  their  names  for  these 
Lectures. 

The  sixteen  Ix^ctunrs  compri'^ed  in  the  course  were : — 
"Ventilation,    Wanning  and   Lighting.*'      Sir    Docglas    Galto.v, 

K.C.B.,  D.C.L.,  LL.D.,  F.E.S. 

"  Principles  of  Calculating  Areas,  Cubic  Space,  &c. ;    Interpretation 

of  Plans  and  Sections  to  Scale."     Mr.  H.  Law,  m.ix.st.c.e, 
"  Water  Supply,  Drinking  Water,  Pollution  of  Water."     In  the  first 

course  by  Dr.  Locis  Paekes,  and  in  the  second  by  Dr.  G.  Reid, 

D.P.ir.,  Medical  Officer,  Staffordshire  County  Council. 
"  Drainage."     Prof.  H.  Robixson,  m.inst.c.e. 

"Sanitary  Building  Construction."  Mr.  P.  Goedox  Smith,  f.b.i.b.a. 
"  Sanitary  Appliances."     Prof.  AV.  H.  Coefield,  m.a.,  m.d.  Oxox., 

:^Iedical  Officer  of  Health,  St.  George's,  Hanover  Square. 
"  Details  of  Plumbers'  Work."     Mr.  J.  W^eight  Claeke. 
"  Scavenging,  Disposal  of  Refuse  and  Sewage."    Mr.  Ciiaeles  Joxes, 

M.ixsT.c.E.,  Engineer  and  Surveyor  to  Ealin?  Local  Board. 
"  Infectious  Diseases  and  Methods  of  Disinfection."'     Mr.  Shirley 

F.  Ml-ephi,  M.E.C.S.,  Medical  Officer  of  Health  for  the  County 

of  London. 
"  General  Powers  and  Duties  of  Inspectors  of  Nuisances."     Mr.  J. 

F.  J.  Sykes,  >r.B  ,  B.sc,  Medical  Officer  of  Health,  St.  Pancras. 
"  Objects  and  Methods  of  Inspection."     Mr.  J.  F.  J.  Sykes,  m.b.. 

B.sc,  Medical  Officer  of  Health,  St.  Pancras. 
"  Trade  Nuisances."     Prof.  A.  Bostock  Hill,  m.d.,  s.sc.ceet.camb., 

r.i.c. 
"  Diseases  of  Animals  in  relation  to  Meat  Supply;  Characteristics  of 

Vegetables,  Fish,  &c.,  unfit  for  Food."    Prof.  A.  Wyxtee  Bltth, 

Barrister-at-Law,    m.e.c.s..    Medical  Officer  of    Health  for  St. 

Marylebone. 
"  Nature  of  Nuisances,  including  Nuisances  the  abatement  of  which 

is  difficult."    Mr.  J.  F.  J.  Sykes,  m.b.,  b.sc.  Medical  Officer 

of  Health,  St.  Pancras. 
"  Sanitary  Law.     English,  Scotch,  and  Irish  ;  General  Enactments  ; 

Public  Health  Act,   1S75;    Model  Bye-Laws,  &c."      Prof.  A. 

Wyxteb  Blyth,  Barrister-at-Law,  m.e.cs.,  Medical  Officer  of 

Health  for  St.  :\rarylebone. 
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"  Sanitary  Laws  and  Eegulations  governing  the  Metropolis."'  Prof. 
A.  Wtxteb,  Bltth,  Barrister-at-La\v,  m.e.c.s.,  JMedical  OiBcer 
of  Health  for  St.  Marylebone. 

Arrangements  are  made  in  connection  with  these  Lectures  for  the 
Students  to  visit  Works  for  the  Treatment  of  Sewage,  Refuse  destruc- 
tion, and  other  public  purposes. 

'  The  Council  desire  to  record  their  sincere  thanks  to  the  Lecturers 
for  the  great  benefits  they  have  conferred  upon  the  Students  by  the 
preparation  and  dehvery  of  these  Lectures. 

The  Lectures  have  now  been  carried  on  for  six  years  with  marked 
success,  but  have  hitherto  been  confined  to  London.  In  1891,  how- 
ever, the  Council  in  conjunction  with  the  County  Council  of  Stafford- 
shire, estabhshed  a  shnilar  but  somewhat  shorter  course  in  Stafford. 
The  Lectures  were  attended  by  forty-four  Students,  and  their  bene- 
ficial effect  was  clearly  shown  in  the  results  of  the  Examination  A\hich 
followed  the  Lectures. 

The  Council  are  now  arranging  to  extend  these  courses  to  several 
other  provincial  towns,  securing,  as  far  as  possible,  the  co-operation 
of  the  County  Councils. 

EXAMIN^ATIONS. 

During  the  year  two  Examinations  for  Inspectors  and  one  for 
Local  Surveyors  have  been  held  in  London,  and  Examinations  for 
Inspectors  of  Nuisances  have  also  been  held  at  Birmingham,  Man- 
chester, Newcastle,  and  Stafford.  At  these  Examinations  350 
Candidates  presented  themselves  for  Examination  as  Inspectors  o£ 
Nuisances,  and  eleven  as  Local  Surveyors  ;  238  received  Certificates, 
of  Competency  as  regards  their  Sanitary  knowledge  to  discharge  the 
duties  of  Inspectors  of  Nuisances,  and  eight  those  of  Local  Surveyors. 

Since  these  Examinations  were  first  established  forty  Examinations 
have  been  held,  and  1,493  Candidates  have  been  examined,  of  whom 
825  have  passed  the  Examination  for  Inspectors  of  Nuisances,  and 
78  that  for  Local  Surveyors. 

The  provincial  Examinations  have  proved  so  successful  and  have 
been  so  much  appreciated  by  Local  Authorities  and  by  Candidates, 
that  it  has  been  found  desirable  to  considerably  increase  the  number 
o£  centres  at  which  they  are  held. 

The  importance  of  appointing  duly  qualified  ofliicers  is  now  very 
generally  recognized,  and  at  the  instigation  of  the  Institute,  a  clause 
requiring  qualifying  Certificates  for  Inspectors  was  added  to  the 
Public  Health  (London)  Act,  1891.     The  desirabihty  of  a  Certificate 
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of  Coiiipi'tfuey  tur  Suiiitaiy  Inspectors  is  definitely  recognized  by  the 
City  Commissioners  of  8ev\ers,  by  twenty-six  other  Sanitary  authori- 
ties ill  the  metropolis,  and  by  Liverpool,  Manchester,  Southampton, 
and  sixty-one  other  aulhorities  in  the  provinces;  in  the  majority  of 
these  the  holding  of  a  Certificate  frf)m  the  Institute  is  one  of  the 
conditions  of  appointment. 

The  Council  feel  that  this  work  of  Examination  in  which  the 
Institute  has  been  engaged  for  the  past  fifteen  years  is  now  bearing 
good  fruit,  and  the  following  reference  to  this  work  appears  in  the 
Report  of  the  Mansion  House  Council  on  the  Dwellings  of  the 
Poor : — * 

"  The  status  of  Sanitary  Inspectors,  or,  as  they  are  sometimes 
designated,  Inspectors  of  Nuisances,  continues  to  improve.  To  the 
Lectures  and  Examinations  of  the  Sanitary  Institute  this  is  chiefly 
due,  and  in  a  lesser  degree  to  the  public  demand  for  men  with  a  little 
more  proficiency  and  ability  than  satisfied  Vestries  formerly.  The 
most  captious  critic  would  now  find  the  test  Examination  severe  and 
searching,  and  in  most  of  the  advertisements  for  Inspectors  we  have 
been  glad  to  notice  that  the  possession  of  the  Sanitary  Institute 
Certificate  has  been  rigorously  insisted  upon.  In  any  comprehensive 
measure  that  is  brought  forward  dealing  w  ith  Sanitary  matters,  it  is 
to  be  hoped  that  a  Governmental  sanction  ^\■ill  be  given  to  this 
Examination.'' 

It  has  frequently  been  represented  to  the  Council  that  there  are  a 
number  of  clerks  of  works,  builders'  foremen,  and  others  holding 
similar  positions  who  are  anxious  to  obtain  a  Sanitary  Certificate,  and 
that  the  Syllabus  of  the  Examination  for  Inspectors  of  Nuisances 
does  not  correspond  with  their  duties  and  requirements.  To  meet 
this  growing  desire  the  Council  have  now  arranged,  in  conjunction 
with  the  AVorsliipful  Company  of  Carpenters,  an  Examination  suitable 
for  the  officers  referred  to,  and  this  Examination  w  ill  be  preceded 
by  a  course  of  preparatory  Lectures, 

COXGEESS. 

The  Provincial  Congress  and  Exhibition,  usually  held  by  the  Insti- 
tute, were  omitted  in  ISiJl,  on  account  of  the  meeting  of  the  Inter- 
national Congress  of  Hygiene  and  Demography. 

This  Congress  had  arranged  to  hold  its  Meeting  in  London,  on  the 
invitation  of  the  Sanitary  Institute  and  the  Society  of  Medical  Oflicers 
of  Health,  and  was  presided  over  by  H.R.H.  the  Prince  of  Wales, 
with  Sir  Douglas  Galtox,  as  Chairman  of  the  Organising  and 
Executive  Committee. 


*  DweUings  of  the  Poor.    Report  of  the  Mansion  House  Council,  for  tlie 
year  ending  December  31st,  18'JU.    (Page  29.) 
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A  Special  Meeting  was  held  in  the  Mnseum  for  the  reception  of 
the  Members  of  the  Congress,  and  was  attended  by  about  oOU  persons. 

PARLIAMEXTAEY  AVOEK. 

The  most  important  Sanitary  legislation  of  the  year  was  the 
Consolidation  and  Amendment  of  the  Public  Health  Statutes  relating 
to  the  Metropolis,  and  a  number  of  suggestions  and  amendments 
were  prepared  by  the  Institute,  and  brought  before  Parliament  in 
the  House  of  Counnons.  by  Sir  Guyer  Hunter  and  Mr.  F.  S.  Powell : 
and  in  the  House  of  Lords  by  the  Eight  Hon.  Earl  Kimberley,  Eight 
Hon.  Earl  Fortescue,  Lord  Thring.  Lord  Basing,  and  others. 
Amongst  the  suggestions  of  the  Sanitary  Institute  that  were  adopted 
by  Parliament  may  be  specially  mentioned  those  relating  to  structural 
requii-ements  of  Cellar  Dwellings,  as  well  as  the  regulation  already 
referred  to,  which  requires  that  after  January  1st,  1895,  all  newly- 
appointed  Inspectors  shall  bold  a  Certificate  of  qualification,  unless 
they  have  had  three  years  experience  in  a  London  district,  or  in  a 
town  containing  upwards  of  20,000  inhabitants. 

MUSEUM. 

The  re-arrangement  of  the  Museum,  which  was  provided  for  by  the 
liberal  gift  of  Mr.  Eogers  Field,  has  been  successfidly  carried  out, 
and  many  new  and  instructive  exhibits  have  been  added;  such  as 
a  fuU-size  sectional  model  of  house-drainage,  models  of  damp-proof 
construction,  water-fittings,  &c.  A  complete  Catalogue  has  been 
prepared,  and  Mill  be  issued  to  members  in  the  Volume  of  Trans- 
actions. 

The  Council  liavc  appointed  Mr.  W.  H.  Knight  (who  ai'ranged 
the  Museum  and  Catalogue  under  the  direction  of  the  Committee) 
as  Curator,  to  continue  the  improvement  of  the  Museum  and  to 
assist  visitors  in  their  examination  of  the  various  exhibits. 

These  measures  have  largely  increased  the  usefulness  of  the  Museum 
for  the  purpose  of  Instruction,  and  it  appears  to  be  more  than  ever 
appreciated  by  the  public  as  well  as  by  teachers  and  professors.  The 
Museum  is  open  free  to  the  public,  and  about  11,500  persons  have 
visited  it  during  the  year. 

The  Examiners  of  the  Joijit  Board  of  the  Eoyal  College  of 
Physicians  and  Eoyal  College  of  Surgeons,  the  Army  Sanitary  Com- 
mittee, and  also  the  Professors  and  Lecturers  to  many  of  the  London 
Medical  Schools,  have  availed  themselves  of  the  practical  advantages- 
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afforded  by  the  ^luscnun  ;  U9  classes  have  been  held  in  it,  numbering 
altogeth(;r  411  students. 

The  Council  are  glad  to  iKjte  that  similar  Museums  are  being 
established  in  several  tow  ns  abroad,  and  applications  for  information 
and   assistance  ai'e  made    to    the  institute. 

LliJEART. 

The  use  of  the  Library  is  steadily  increasinc;;  during  the  year 
there  have  been  546  readers. 

333  volumes  and  pamphlets  have  been  added  to  the  Library 
during  the  year.  A  list  of  these  will  be  found  in  Volume  XII.  of 
the  Transactions. 

EPITOME   or   EEOISTERS   OE   MEMBERS   AND 
ASSOCIATES. 

Hon. 
Fellows.      Fellows.      Members.  Associates.    Total. 

Dec.  31,  1890  28    lol    423    329    931 

Elected      —  +5  +59  +141  +205 

Transferred   —  —  -5  -2  -7 

Resigned   —  —  -13  -5  -IS 

Erased —  —  -7  -13  -20 

Dead -1  -2  -7  -3  -13 

Dec.  31,  1891    27         154         450         447       1078 

The  Council  are  glad  to  note  this  rapid  and  continued  increase  in 
the  Institute. 

It  is  with  much  regret  that  the  Council  have  to  report  the  death 
of : — M.  Alphand,  Hon.  Fellow  ;  R.  B.  Grantham,  m.inst.c.e.,  and 
Prof.  John  Marshall,  f.r.s..  Fellows;  AV.  Aldam,  E.  G.  Banner, 
W.  "W.  Day,  m.d.,  d.p.ii.,  J.  T.  Donald,  l.b.c.s.,  G.  K.  Hardie,  m.d., 
G.  Moseley,  f.u.c.s.,  and  W.  E.  Steavenson,  M.n.,  Members ;  Philip 
Cheek,  Robert  Slater,  and  F.  E.  Sleath,  Associates. 

FINANCE. 

The  Statement  of  Income  and  Expenditure  for  the  year  shows  a 
satisfactory  progress  in  the  Financial  Position  of  the  Institute. 

Douglas  Galton,  K.C.B.. 

Chairman  of  Council. 
E.  White  Wallis,  Secretartj. 

9th  March,  1892. 
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ADDRESS 

By  Sir  DOUGLAS   GALTON,  KC.B.,  F.R.S., 

Chairman  of  Council. 

Read  at  the  Ordinarij  General  Meeting^  1892. 


As  by  the  rules  of  the  Institute  I  am  about  to  resign  my 
position  as  Chairman  of  Council,  I  ^Yill  take  this  opportunity  of 
making  a  few  remarks. 

I  became  Chairman  of  Council  of  the  Parkes  ^Museum  at  the 
end  of  1882,  and  retained  the  position  until  the  Museum  was 
joined  with  The  Sanitary  Institute. 

I  was  made  Chairman  of  Council  of  The  Sanitary  Institute 
in  1885,  and  I  then  urged  on  The  Sanitary  Institute  the  im- 
portance of  uniting  with  the  Parkes  jNIuseum. 

I  have  always  felt  the  great  evil  of  the  separation  of  Sanitary 
Associations  into  several  bodies,  each  of  which  fritters  away 
influence,  whereas  by  union  and  a  concentration  of  influence 
the  power  for  good  of  the  Association  is  largely  increased. 

The  two  Societies  were  amalgamated  and  incorporated  as  the 
Sanitary  Institute  in  1888,  under  the  provisions  of  the  Com- 
panies Act  and  the  license  of  the  Board  of  Trade. 

Since  that  time  the  growth  of  the  Institute  has  been  steady 
and  fairh'  rapid. 

As  an  instance  of  this  growth  I  may  mention  that  at  the 
time  of  the  amalgamation  of  the  two  Societies  they  jointly 
possessed  754  members.  The  Sanitary  Institute  now  numbers 
1,100  members. 

The  annual  income  of  the  two  Societies  in  1883  amounted  to 
£1,700.  The  annual  income  of  The  Sanitarv  Institute  is  now 
nearly  £4,000. 

The  Library,  which  was  in  its  infancy  in  1883,  has  now 
become  prol)ably  one  of  the  best  Sanitary  Libraries  in  the 
world. 

The  ^luseum,  which  my  friend  Mr.  Twining  did  so  nmch  to 
foster  in  the  early  days  of  the  Parkes  Museum,  has  now — 
partly  in  conse(|Uence  of  the  increased  funds  at  the  disposal  of 
the  Institute,  but  very  largely  in  consequence  of  the  munifi- 
cence of  Mr.  Kogers  Field — become  a  Aeiy  valuable  aid  to 
Sanitarv  Instructois.  and  it  is  largely  resorted  to  by  teachers, 
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and  used  by  tliem  as  a  place  for  irivinu-  practical  iiistniction  to 
their  classes  of  students. 

You  all  know  that  the  object  for  which  The  Sanitary  Institute 
exists  is  to  foster  and  diffuse  Sanitary  knowledge,  not  that 
Sanitary  Science  is  a  new  science;  but  our  proi^ress  in  that 
comfort  and  well-l)eing  which  we  term  civilisation,  has  the 
effect  of  developing  new  contingencies,  which  alter  the  con- 
ditions regulating  the  ajjplication  of  Sanitary  knowledge. 
Whether  in  town  or  country  we  are  daily  brought  into  contact 
with  many  problems  of  Sanitation. 

The  other  day  Dr.  Louis  Parkes  gave  us  an  interesting 
.speculation  on  the  deterioration  of  air  in  towns,  and  of  water 
in  the  country. 

The  evils  of  our  congested  population  meet  us  at  every  turn. 
If  our  progenitors  had  been  properly  educated  in  Sanitary 
matters  our  towns  would  not  have  been  allowed  to  contain 
unhealthy  localities  ;  houses  would  not  have  been  jiermitted  to 
l)e  built  on  damp  unhealthy  sites ;  buildings  would  not  have 
been  constructed  so  as  to  impede  the  circulation  of  air  and 
the  incidence  of  light. 

Our  town  populations  would  not  have  l^een  allowed  to  grow 
up  herded  together  like  the  beasts  of  the  field,  without  moral 
training  or  self-restraint,  and  our  country  population  would  not 
have  been  allowed  to  destroy  the  healthy  conditions  which 
surround  them,  by  vitiating  the  pure  air.  and  by  contaminating 
the  springs  of  })ure  water. 

The  Sanitary  Institute  is  thus  the  direct  outgro^^-th  of  the 
public  need  for  Sanitary  Education.  And  we  liave  therefore 
considered  that  whilst  our  Museum  and  Library  fulfil  what 
may  be  termed  our  passive  function,  we  must  obtain  progress 
by  active  measures. 

Our  active  operations  consist  of  our  Lectures  and  Examina- 
tions, our  Congresses,  and  our  Exhibitions. 

The  Lectures  to  Sanitary  Officers,  which  we  commenced  in 
1885,  were  a  necessary  consequence  of  tiie  Examinations  which 
we  had  initiated  for  Local  Surveyors  and  Sanitary  Inspectors. 

We  soon  found  that  it  was  useless  to  hold  Examinations  if 
the  examinees  had  no  opportunity  of  acquiring  knowleilge  of 
the  subjects  in  which  they  were  examined. 

The  number  of  Lectures  in  the  coui'sefor  Sanitary  Inspectors, 
which  was  twelve  in  1885,  has  been  increased  to  seventeen,  and 
whilst  we  commenced  by  holding  two  courses  annually  in 
London,  we  have  now  extended  these  courses  to  other  |)arts  of 
England.  We  give  Lectures  at  Stafford,  Derby,  Cardiff*, 
Newcastle,  Wakefield,  and  Norwich,  with  the  support  of  the 
several  County  Councils. 
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The  Examinations  wliicli  follow  these  Lectures  have  been 
attended  by  continually  increasing  numbers.  In  1883  there 
were  twenty  who  came  up  for  examination.  In  1891  there 
were  3tU,  and  we  have  examined  1403  candidates  since  we  first 
began. 

Special  Lectures  have  been  given  annually  to  ladies  during 
Lent  under  the  patronage  of  H.R.H.  the  Duchess  of  Albany. 

Lectures  on  Hygiene  have  been  given  to  medical  men,  and, 
as  you  have  heard,  we  have  now  instituted  Lectures  aiid 
Examinations  in  conjunction  with  the  Carpenters'  Compaiiv. 

But  oiu'  Congresses  and  Exhibitions  have  as  great  im]5ortance 
as  a  means  of  educating  the  people  as  oiir  Lectures  and 
Examinations.  The  toAAii  in  which  these  are  held  has  generally 
been  found  to  acquu'e  thereby  an  impetus  in  Sanitation  :  for 
instance,  at  Worcester  it  led  to  the  formation  of  a  Local  County 
Health  Society,  and  in  other  to\\'ns  has  had  beneficial  results. 
^Moreover,  now  a  main  feature  of  the  Congress  is  the  Confer- 
ences of  Medical  Oflicers  of  Health  and  of  Sanitary  Inspectors. 

The  Exhibitions  have  a  real  value.  At  these  the  newest 
impro\ements  in  Sanitary  appliances  are  brought  forward. 
The  Institute  has  inaugurated  a  most  careful  system  of  judging 
the  Exhibits  by  giving  stability  to  its  court  of  Judges  ;  that  is 
to  say,  while  a  gradual  change  in  the  personnel  of  its  judges 
is  made  annually  on  a  systematic  plan,  yet  the  larger  number 
of  Judges  remain  from  year  to  year,  so  that  there  lias  been  a 
uniformity  in  the  principle  upon  which  the  awards  have  been 
based.  An  essential  feature  in  judging  articles  for  award  is 
the  practical  testing  of  those  exhibits  whose  merit  cannot 
otherwise  be  determined. 

I  trust  I  have  said  enough  to  show  that  The  Sanitary  Institute 
may  fairly  claim  to  have  done  a  great  work  of  public  usefulness 
during  its  comparatively  short  career. 

This  work  has  not  been  achieved  without  a  great  tax  upon 
the  members  of  its  Council,  The  Judges  and  the  Lecturers, 
who,  with  the  Examiners,  are  the  mainstay  of  the  Institute,  give 
their  services  gratuitously,  and  our  success  has  been  due  to  the 
earnest  self-sacrificing  spirit  of  the  Council,  as  well  as  that  of 
the  Secretary  and  other  officers  connected  with  the  management 
of  the  Institute. 

I  confess  that  I  resign  the  Chairmanship  of  the  Council  with 
some  regi'et,  but  I  am  fully  consoled  with  thinking  that  it 
will  be  occupied  by  ecpially  earnest — and  probably  abler — men  ; 
that  the  spirit  which  has  hitherto  aninuited  the  Council  will 
continue  to  prevail ;  and  that  future  years  will  register  greater 
successes  than  those  cone  bv. 
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ANNUAL  REPORT  OF  THE  COUNCIL 

Read  at  the   Ordinary   General  Meeting,  March  Sth,  1893, 

Sir    THOMAS    CRAWFORD,    K.C.B.,    M.D.,    Q.H.S.,    LL.D. 

IX   THE   Cnvin. 


In  presenting  this  Sixth  Annual  Report  since  the  incorporation, 
and  the  Seventeenth  since  the  foundation  of  the  Institute,  the 
Council  are  glad  to  be  able  to  state  that  the  rapid  progress  in  the 
work  of  the  Institute  recorded  in  past  years  has  been  steadily 
maintained. 

SESSIONAL    MEETINGS. 

Sessional  Meetings  were  held  in  February  and  March.     The  fol- 
lowing papers  were  read  and  discussed  : — 
"  Refuse  Disposal,"  by  C.  Joxes,  m.ixst.c.e.,  Engineer  to  the  Ealing 

Local  Board,  and  J.  Russell. 
"The   Air  and  Water    of   London:     are  they  deteriorating?"  by 

Loris  Parkes,  m.d.,   d.p.h..  Medical  Officer  of  Health  for 

Chelsea. 
The  meetings  were  well  attended,  and  the  papers,  with  abstracts  of 
the  discussion  upon  them,  will   be  published  in  Vol.  XIII.  of  the 
Transactions. 

LECTURES    FOR   LADIES. 

A  course  of  Lectures  on  Domestic  Hygiene,  especially  intended 
for  Ladies,  was  given  during  Lent,  as  follows : — 
"  The  Phenomena  of  Life,"  "\ 

"  Food  and  Dietetics,"  ^  L     p j._^  t.  Schofiei^d. 

"  Physical  and  Mental  Training  of  Children,"     ' 
"  The  Hygiene  of  District  Visiting,"  ' 

"  The  Effects  of  Posture  on  the  Health  of  School  Children,"  by  the 
Rev.  J.  R.  Byrxe,  m.a.,  H.M.  Inspector  of  Schools. 
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The  Lectures  were  illustrated  by  Diagrams,  Microscopic  Specimens, 
Food  collections,  School  Desks  and  Fittings,  and  by  an  exhibition  of 
Physical  Drill  given  by  the  girls  of  the  ]Montem  Street  Board  School, 
under  the  direction  of  Miss  Allison. 

Her  Eoyal  Highness  the  Duchess  of  Albany  was  present  at  all  the 
Lectures,  and  at  the  close  of  the  Course  a  special  meeting  was  held, 
at  which  the  Duchess  of  Albany  presented  the  Certificates  awarded  to 
ladies  who  had  written  satisfactory  Reports  on  the  Lectures, 

LECTURES  FOE   SAXITAET  OFFICERS  AND  STUDENTS. 

Two  courses  of  Lectures  and  Demonstrations  for  Sanitary  Officers 
have  been  held  in  London  during  the  year.  The  first  course  was  held 
in  February  and  March,  for  which  84  Students  entered  their  names, 
the  average  attendance  at  the  Lectures  being  75. 

The  Lectm-es  comprised  in  this  course  were  : — 

1.  Ventilation,  Warming,  and  Lighting.     Sir  Douglas  Galto^", 

K.C.B.,  D.C.L.,  L.L.D.,  F.E.S. 

2.  Water  Supply,  Drinking  Water,  Pollution  of  Water.     H.  E. 

KEywooi),  :st.D.,  d.p.h. 

3.  House  Drainage.     Prof.  H.  Eobinsox,  m.ixst.c.e.  :  Professor 

of  Engineering,  King's  College. 

4.  Sewage  Disposal.     Prof.  H.  Eobixsox,  z^r.ixsT.c.E. 

5.  Sanitary  Building  Construction.     P.  GtOrdox  Smith,  f.b.i.b.a., 

Architect  to  the  Local  Government  Board. 
0.     Sanitary  Appliances.     Prof.  W.  H.  Coefielb,  m.a.,  :xr.D.oxoN'., 
Professor  of  Hygiene  and  Public  Health,  University  College, 
London,  Medical  Officer  of  Health  for  St.  George's,  Hanover 
Square. 

7.  Details  of  Plumbers'  Work.     J.  Wright  Clarke. 

8.  Scavenging,  Disposal  of  Eefuse.      C.  Joxes,  m.ixst.c.e..  Engi- 

neer to  the  Ealing  Local  Board. 

9.  Diseases  of  Animals  in  relation  to  Meat  Supply ;  Characteristics 

of  Vegetables,  Fish,  &c.,  unfit  for  Food.  Prof.  A.  Wyntee 
Biath,  Barrister-at-Law,  m.r.c.s.,  Medical  Officer  of  Health 
for  St.  Marylebone. 
lu.  Infectious  Diseases  and  Methods  of  Disinfection.  Shirley  F. 
-MiKPUv,  M.R.C.S.,  ^ledical  Officer  of  Health  to  the  London 
Count V  Council. 
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11.  General     Powers    and    Duties   of    Inspectors    of    Nuisances. 

J.  F.  J.  Sykes,  M.B.,  B.sc,  D.p.u.,  Medical  Officer  of  Health 
for  St.  Pancras. 

12.  Objects  and  Method.s  of  Inspection.      J.   F.  J.  Sikes,   m.b., 

B.sc,  D.p.u. 

13.  Nature  of  Nuisances,  including  Nuisances   the  abatement  of 

which  is  difficult.     J.  F.  J.  .Sykes,  m.b.,  b.sc,  d.p.h. 

14.  Trade  Nuisances.     Prof.  A.  Bostock  Hill,  m.d.,  d.p.u.,  f.i.c, 

Professor,  Queen's  College,  Birmingham. 

15.  Sanitary  Law,    English,  Scotch,  and  Irish  ;  General  Enactments ; 

Public  Health  Act,  1875  :  Model  Bye-Laws,  &c.  Prof.  A. 
Wyxter  Blytii,  Barrister-at-Law,  m.r,c,s..  Medical  Officer  of 
Health  for  St.  Marylebone. 

16.  Sanitary    Laws   and    Kegulations    Governing   the    Metropolis. 

Prof.  A.  Wyxter  Blytu,  Barrister-at-Law,  m.r.cs., 

17.  Principles  of  Calculating  Areas,  Cubic  Space,  &c. :  Interpretation 

of  Plans  and  Sections  to  Scale,      Prof,  T.  Kogee  Smith, 

F.R.I.B.A, 

At  the  second  course,  in  October  and  November,  128  students 
entered  their  names,  the  average  attendance  at  the  Lectures  being 
119, 

The  Lectures  comprised  in  the  second  course  were  : 

1.  Ventilation,  Warming  and  Lighting.     Sir  Douglas  Galto>-, 

K.CB.,  D.CL,,  LL.D.,  F,E,S, 

2.  Principles  of  Calculating  Areas,  Cubic  Space,  kc. ;  Interpreta- 

tion of  Plans  and  Sections  to  Scale,     H,  Law,  M,ijrsT.c,E, 

3.  Water  Supply,  Drinking  Water,   Pollution  of  Water.     Louis 

Paekes,  m,d,,  d,p,h,loxd.  Medical  Officer  of  Health  for 
Chelsea, 

4.  House  Drainage,     AV,  C.  Tyxdale,  assoc.  m.inst.ce. 

5.  Sewage  Disposal.     Prof.  H.  Eobixsox,  m.ixst.ce,,  Professor 

of  Engineering,  Kings  College. 

6.  Sanitary   Building   Construction.     H.  H.   Collixs,    f.r.i.b.a., 

District  Surveyor  for  Eastern  Division,  City  of  London. 

7.  Sanitary  Appliances.     Prof.  W.  H.  Corfield,  m.a.,  m.d.oxon., 

Professor  of  Hygiene  and  Public  Health,  University  College, 
London ;  Medical  Officer  of  Health  for  St.  George's,  Hanover 
Square. 
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S.     Details  of  Plumbers'  A\'ork.     J.  ^'eight  Claeke. 
9.     Scayenging,   Disposal    of    Eefuse.      T.    De    CorECT    ^NIeadb, 
M.ixsT.c.E.,  Engineer  to  the  Homsey  Local  Board. 

10.  Diseases  of  Animals  in  relation  to  Meat  Supply;  Characteristics 

of  Vegetables,  Fish,  &c.,  unfit  for  Food.  Peof.  A.  ^Vt>-teb 
Bltth,  Barrister-at-Law,  m.e.c.s.,  Medical  Officer  of  Health 
for  St.  Marylebone. 

11.  Infectious  Diseases  and  Methods  of  Disinfection.     Shieley  F. 

MrEPHT,  M.E.C.S.,  Medical  Officer  of  Health  to  the  London 
County  CouncU. 

12.  General  Powers  and  Duties  of  Inspectors  of  Nuisances.    J.  F.  J. 

Stkes,  M.B.,  B.sc,  D.E.H.,  Medical  Officer  of  Health  for  St. 
Pancras. 

13.  Objects  and  Methods  of  Inspection.    J.  F.  J.  Stkes.  m.b.,  b.sc, 

D.P.H. 

14.  Xature  of  Xuisances,  including  Nuisances  the  abatement  of 

which  is  difficult.     J.  F.  J.  Stkes,  m.b.,  b.sc,  d.p.h. 

15.  Trade  Nuisances.     Peof.  A.  Bostock  Hill,  m.d..  s.scc.camb., 

F.i.c,  Professor  at  Queen's  College,  Birmingham. 

16.  Sanitary  Law.     English,    Scotch,   and  Irish  :    General  Enacts 

ments  :  Public  Health  Act,  1S75 ;  Model  Bye-Laws.  &c. 
Peof.  A.  AVtxtee  Blyth,  Barrister-at-Law,  m.e.cs.,  Medical 
Officer  of  Health  for  St.  Marylebone. 

17.  Sanitary   Laws   and   Regulations    Governing   the    Metropolis. 

Peof.  A.  Wtxtee  Bltth,  Barrister-at-Law,  m.e.cs. 

Arrajigements  were  made  in  connection  with  these  Lectures  for 
the  Students  to  visit  the — 

Sewage  Disposal  and  Refuse  Destructor  Works,  Ealing. 

Beddington  Sewage  Farm,  Croydon. 

Model  Dairy  (Welford  &  Son). 

Eefuse  Disposal  Works,  Chelsea. 

Sanitary  Depot,   Sewage  Disposal  Works,    Isolation    Hospital, 

Highgate. 
^lodel  Cow-House,  Finsbury  Park. 
Wimbledon  Sewage  Farm. 
Knacker's  yard  (Harrison  &  Barber). 
East  London  Soap  Works  (E.  Cook  &  Co.). 
Disinfecting    Apparatus    (Washington    Lyons),    St.    George's 

Hospital. 
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PROVINCIAL  LECTURES. 


Lectures  in  the  provinces,  which  were  commenced  in  1891,  have 
been  greatlv  extended,  and  arrangements  were  made  for  Courses  ot 
Lectures  to  Sanitary  Officers  at  the  following  Towns  in  conjunction 
with  the  County  Councils  or  Corporations. 

County  Council  of  Derbyshire Derby. 

The  "West  Riding  County  Council,  The  York- 
shire College,  The  County  Boroughs  of 
Halifax,  Huddersfield,  and  Sheffield    .  .  Wakefield. 

The  Corporation  of  Cardiff Cardiff. 

The  Corporation  of  Newcastle-upon-Tyne  .  Newcastle-upon-Tyne. 

The  County  Council  of  Norfolk Norwich. 

The  Corporation  of  Liverpool Liverpool. 

The  County  Council  of  Worcestershire    .  .  AVorcester. 

620  Students  entered  their  names  for  these  Lectures.  The  total 
attendances  at  all  the  Lectures  being  over  7,000,  or  an  average  of 
84  at  each  Lecture. 

The  courses  at  the  various  centres  consisted  of  the  following 
Lectures : — 

Derby. 

1.  Introductory,  and  on  Ventilation,  Heating  and  Lighting.     Sib, 

Douglas  Galtox,  k.c.b.,  d.c.l.,  ll.d.,  f.e.s. 

2.  Principles  of  Calculating  Areas,  Cubic  Space,  «&c. ;  Interpreta- 

tion of  Plans  and  Sections  to  Scale.     F.  S.  Gbangee,  m.a., 

A.E.I. B. A. 

3.  Sanitary  Building  Construction.     Keith  D.  Yoixg,  f.e.i.b.a. 

4.  House  Drainage  and  Sanitary  Appliances.     Peof.  W.  H.  Cob- 

field,  M.A.,  M.D.,  &c.,  Professor  of  Hygiene  and  Public  Health, 
University  College,  London;  ^Medical  Officer  of  Health  for 
St.  George's,  Hanover  Square. 

5.  Details   of   Plumbers'    Work.      William    AVilkixsox,    e.p.c, 

Chief  Sanitary  Inspector,  Derby. 

6.  Scavenging   and   Disposal   of    Refuse.      J.    C.   Theesii,   m.b., 

d.sclom).,  F.R.MET.soi;.,  Medical  Officer  of  Health  to  the  Mid- 
Essex  combined  b.s.a.  aud  to  the  Essex  County  Council. 
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7.  Sewage  Disposal — (aj  of  Large  Houses  ;  (h)  of  Small  Villages  j 

(c)  of  Small  Towns.     W.  H.  Eadpoed,  assoc.m.ixst.c.e. 

8.  Water  Supply,  Drinkiug  AVater,  Pollution  of  "VS^ater.     Geoege 

Eeid,  M.D.,  D.P.H.,  Medical  Officer  of  Health  to  the  Stafford- 
shire County  Council. 

9.  Diseases  of  Animals  in  relation  to  Meat  Supply  :  Characteristics 

of  Vegetables,  Fish,  Ac,  unfit  for  food.  Peof.  A.  "\\'t>'tee 
Blxxh,  Barrister-at-Law,  m.e.c.s.,  Medical  Officer  of  Health 
for  St.  ^Marylebone. 

10.  Infectious  Diseases  and  Methods    of   Disinfection.     Peof.  A. 

BosTOCE  Hill,  m.d.,  s.scc.came.,  f.i.c,  Professor  at  Queen's 
College,  Birmingham. 

11.  Nuisances  and  Offensive  Trades.    S.  Baewise,  m.b.lo>d.,  d.p.h., 

Medical  Officer  of  Health  to  the  Derbyshire  County  Council. 

12.  Powers   and   Duties   of    Sanitary   Inspectors.       S,    Baewise, 

M.B.LOXD.,  D.P.H. 

13.  Sanitary  Law,  General  Enactments,  Public  Health  Act,  1875, 

Model  Bye-Laws,  <fcc.  Peof.  A.  Wyxtee  Bltth,  Barrister- 
at-Law,  M.E.C.S.,  Medical  Officer  of  Health  for  St.  Marylebone. 

Wakefield. 

1.  QuaUfications   and   Duties   of    Sanitary   Inspectors.      F.    W. 

Baeey,  M.D.,  Local  Government  Board  Inspector  (Medical 
Department). 

2.  Nuisances    and     Insanitary    Conditions.       J.     Spoxtiswoodb 

Cameeok,  m.d.,  Medical  Officer  of  Health  for  Leeds. 

3.  Ventilation,  Warmingand  Lighting.    Haevey  L^TTLEJOH^-,-^r.B., 

Medical  Officer  of  Health  for  Sheflield. 

4.  Sanitary  Construction  of  Buildings.      J.   ^"ICK:EBS    Edwaeds, 

County  Surveyor  for  the  West  Biding. 

5.  House  Drainage.     J.  A.  Beax,  Deputy  County  Surveyor  for 

the  West  Eiding. 

6.  Sewerage   and    Sewage   Disposal.       Edavaed    E,    S.    Escott, 

3J.IXST.C.E.,  Borough  Engineer  for  Halifax. 

7.  Disposal   of   Eefuse.      J.    Mitchell    Wilson,   m.d.,    Medical 

Officer  of  Health  for  Doncaster  Borough  and  Doncaster  Com' 
bined  Sanitarv  Districts. 
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8.  Water  Supplies.     AV.  Aen'OLD  Evaxs,  m.d.,  Medical  Oflicer  of 

Health  for  JJradford. 

9.  Food  Supplies.      Joiix    W.   Masox,   m.ij.,    Medical   Officer  of 

Health  fur  Hull. 

10.  Milk.     Prof.   A.   Wymer   IJlyth,   Barrister-at-La\v,    m.r.c.s.. 

Medical  ( Jfiicer  of  Health  for  St.  Marylebone. 

11.  Sanitary  Law.     James  E.  Kaye,  m.b.,  Medical  Officer  of  Health 

for  Huddersfield. 

12.  Infectious  Diseases  and  Disinfection.     Aetiiub  Whitelegge, 

M.D.,  Medical  Officer  to  the  West  Riding  County  Council. 

Caedifi'. 

1.  Introductory. — House  Drainage  and  Sanitary  Appliances.  Peoi. 

A.  Wyxtee  Blyth,  Barrister-at-Law,  m.r.c.s.,  Medical 
Officer  of  Health  for  St.  ^larylebone. 

2.  Sanitary  Building  Construction.     Keith  D.  Yuixg,  i.r.i.ij.a., 

3.  A\"ater  Supply,  Drinking  Water,  Pollution  of  AVater.     Euwaru 

AValford  m.d.,  D.p.n.cAMc,  Medical  Officer  of  Health  for 
Cardiff. 

4.  Details  of  Plumbers'  Work.     W.  H.  Allex,  e.p.c. 

5.  Drainage,  Scavenging,  Disposal  of  Refuse,  and  Sewage.     AV. 

Harpcr,  m.ixst.c.e..  Borough  Engineer  for  Cardiff. 

6.  Infectious  Diseases  and  Methods   of    Disinfection.     Edward 

Walford,  M.D.,  D.p.H.CAMB.,  Medical  Officer  of  Health  for 
Cardiff. 

7.  Diseases  of  Animals  in  relation  to  Meat  Supply  ;  Characteristics 

of  Vegetables,  Fish,  &c.,  unfit  for  food.  Prof.  A.  AVynter 
Blyth,  Barrister-at-Law,  >r.R.c.s.,  Medical  Officer  of  Health 
for  St.  Marylebone. 

8.  Powers  and  Duties  of   Sanitary  Inspectors.     D.    S,    Davies, 

M.D. LOND.,    D.p. H.cAMiJ.,    Mcdical    Officer    of    Health    for 

Bristol. 

9.  Nuisances  and  Offensive  Trades.     Prof.    A.   Bostock    Hill, 

M.D.,  s.sc.c.CAMB.,  F.I.C.,  Professor  at  Queen's  College,  Bir- 
mingham. 

10.  Objects  and  ^fethods  of  Inspection.    J.  F.  J.  Sykes.  m.b..  b.sc. 

Medical  Officer  of  Health  for  St.  Pancras. 


32  AXNrAL    REPORT    TOR    1892. 

11.  Pood  Adulteration,   Sale  of  Food  and  Drugs  Act.     Thomas 

Hughes,  r.i.c,  f.c.s.,  Analyst  for  Borough  of  Cardiff. 

12.  Sanitary  Law,  General  Enactments,  Public  Health  Act,  1875, 

Model  Bye-Laws,  &c.     Prof,  A,  Wyktee  Bltxh,  Barrister- 
at-Law,  ^r.R.c.s.,  Medical  Officer  of  Health  for  St.  Marylebone. 

13.  Ventilation,  Heating,  and  Lighting.     P.  Ehys  Griffiths,  m.b., 

B.SC.LOXl). 

14.  Principles  of  Calculating  Areas,  Cubic  Space,  &c, :  Interpreta- 

tion  of    Plans   and   Sections   to   Scale.      E.   Poster,    Chief 
Engineering  Assistant  to  the  Borough  Engineer,  CardiiF. 


Xewc  astle-ipox-Ttxe. 

1.  Introductory,    and    on    Ventilation,    Heating    and    Lighting. 

Louis  Parkes,  m.d.,  d.p.h.,   Medical   Officer  of   Health  for 
Chelsea,  London. 

2.  House  Drainage  and  Sanitary  Appliances.     Prof.  A.  AVyxter 

Blyth,  Barrister-at-Law,  m.r.c.s.,  3Iedical  Officer  of  Health 
for  St.  Marylebone. 

3.  Sanitary  Building  Construction.     Arthur  J.  Gale,  f.r.i.b.a., 

F.S.I. 

4.  Details  of  Plumbers'  Work.     T.  S.  Browx,  r.p.c. 

5.  Scavenging,  and   Disposal  of   Refuse.      W.    Hoavaed  Smith, 

assoc.m.ixst.c.e..  City  Engineer,  Carlisle. 

6.  Water  Supply,  Drinking  Water,  Pollution  of  Water.     G.  Eeid, 

M.D.,   D.P.H.,  Medical  Officer  of  Health  to  the  Staffordshire 
County  Council. 

7.  Diseases  of  Animals  in  relation  to  Meat  Supply  ;  Character- 

istics  of  A'egetables,   Fish,   &c.,    unfit    for   food.     Fraxcis 

VaCHEE,  F.E.C.S.,  f.c.s. 

8.  Infectious    Diseases   and    Methods   of    Disinfection.     H.    E. 

Armstroxg,  d.hy.  (Durham),  m.e.c.s.,  l.s.a.,  Medical  Officer 
of  Health  for  Js'ewcastle-upon-Tyne. 
0.  Po\\ers  and  Duties  of  Sanitary  Inspectors :  Nuisances  and 
Offensive  Trades.  Thomas  Eustace  Hill,  m.b.,  b.sc,  Medical 
Officer  of  Health  for  South  Shields. 
10.  Objects  and  Methods  of  Inspection.  Alfred  E.  Harris, 
L.E.C.P.,  L.R.C.S.,  r.c.s..  Medical  Officer  of  Health  for  Sunder- 
land. 
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11.  Sanitary  Law,  General  Enactments,  Public  Health  Act  (187o), 

Model  Bye-Laws,  &c.  Proi'.  A.  Wyxter  Blytii,  Barrister- 
at-Law,  M.R.cs.,  Medical  Officer  of  Health  for  St.  Mary- 
lebone. 

12.  Principles  ot'  Calculating  Areas,  Cubic  Space,  &c. ;  Interpretation 

of  Plans  and  Sections  to  Scale.     W.  McChlery. 

Norwich. 

1.  Introductory. — Ventilation,  Heating,  and  Lighting.  Sir  Douglas 

GrALTON,   K.C.B.,    D.C.L.,    LL.D.,    F.R.S. 

2.  Sanitary  Building   Construction.     Peeciyal   Gordon   Smith, 

F.H.i.ii.A.,  Architect  to  the  Local  Government  Board. 

3.  Water  Supply,  Drinking  Water,  Pollution  of  Water.     Major 

Lamobock  Flower,  Sanitary  Engineer  to  the  Lee  Conservancy 
Board. 

4.  House  Drainage  and  Sanitary  Appliances.     W.  C.  Tyndale, 

ASSOC.M.INST.C.E. 

5.  Scavenging,  Disposal  of  Refuse,  and  Sewage.     T.  De  Courcy 

Meade,  m.inst.c.e..  Engineer  to  the  Local  Board,  Hornsey. 

6.  Infectious  Diseases  and  Methods  of  Disinfection.    J.  C.  Thresh, 

M.D.,  D.so.LOND.,  F.E.MET.soc,  Medical  Officer  of  Health 
for  Mid-Essex  combined  r.s.a,,  and  to  the  Essex  County 
Council. 

7.  Diseases  of  Animals  in  relation  to  Meat  Supply;  Characteristics 

of  Vegetables,  Fish,  &c.,  unfit  for  food.  Prof.  A.  AVynteb 
Blyth,  Barrister-at-Law,  m.b.c.s..  Medical  Officer  of  Health 
for  St.  Marylebone. 

8.  Powers  and  Duties  of  Sanitary  Inspectors.     J.  F,  J.  Sykes, 

M.B.,  B.sc,  Medical  Officer  of  Health  for  St.  Pancras. 

9.  Objects   and   Methods   of   Inspection.      Thomas    W.  Ceosse, 

F.E.C.S.,  Medical  Officer  of  Health  for  jSTorwich. 

10.  Sanitary  Law,  General  Enactments,  Public  Health  Act,  1875 

Model  Bye-Laws,  &c.  J.  F.  J.  Sykes,  m.h.,  b.sc,  Medical 
Officer  of  Health  for  St.  Pancras. 

11.  Principles  of  Calculating  Areas,  Cubic  Space,  &c.;   Interpretation 

of  Plans  and  Sections  to  Scale.     Henry  Law,  m.inst.c.e. 

12.  Nuisances  and  Offensive  Trades.     A.  Newsholme,  m.d.,  d.p.h., 

Medical  Officer  of  Health  for  Brighton. 

C 
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LlAEEPOOL. 

1.  Introductory,    and    on    Ventilation,    Heating    and    Lighting. 

Loms    Paekes,    m.d.,    d.p.h.,    Medical    Officer    of    Health, 
for  Chelsea. 

2.  House  Drainage  and  Sanitary  Appliances.    H.  Peecx  Boulnois, 

M.PNST.c.E,,  City  Engineer,  Liverpool. 

3.  Sanitary   Building    Construction.      T.    Haenett    Haeeissok, 

ASSOC. M.INST. C.E.,    F.E.I. B.A. 

4.  Details  of  Plumbers'  "Work.     J.  Weight  Claeke. 

5.  Scavenging,  and  Disposal  of  Eefuse.      John  Peice,  assoc.m. 

inst.c.e.,  Surveyor  to  the  Local  Board,  Toxteth  Park. 

6.  Water  Supply,  Drinking  Water,  Pollution  of  Water.     Joseph 

Paeet,  m.inst.c.e..  Waterworks  Engineer,  Liverpool. 

7.  Diseases  of  Animals  in  relation  to  Meat  Supply  ;  Characteristics 

of  Vegetables,  Pish,  &c..  unfit  for  Pood.     Peancis  Vacheu, 
P.E.C.S.,  p.c.s. 

8.  Infectious    Diseases    and    Methods    of    Disinfection.      H.    E. 

Aemsteong,   d.hyg.,  Durham,    m.e.c.s.,  Medical   Officer   of 
Health  for  Xewcastle-upon-Tyne. 

9.  Powers   and   Duties    of   Sanitary  Inspectors ;    Xuisances   and 

Offensive  Trades.  J.  P.  J.  Sykes,  m.b.,  b.sc,  Medical  Officer 
of  Health  for  St.  Pancras. 

10.  Objects   and    Methods    of    Inspection.      E.   W.    Hope,    m.d.. 

Assistant  Medical  Officer  of  Health  for  Liverpool. 

11.  Principles  of  Calculating  Areas,  Cubic  Space,  &c. ;  Interpreta- 

tion of  Plans  and  Sections  to  Scale.  W.  Goldsteaw,  Sur- 
veyor of  Buildings,  Liverpool. 

12.  Sanitary  Law,  General  Enactments,  Public  Health  Act,  1875, 

Model  Bye-Laws,  &c.  Peof.  A.  Wyntee  Bltth,  m.e.c.s., 
Barrister-at-Law,  Medical  Officer  of  Health  for  St.  Maryle- 
bone. 

WOECESTBE. 

1.  Introductory.     Sie  Douglas  Galton,  k.c.b.,  d.c.l.,  ll.d.,  f.r.s. 

2.  Ventilation,  Heating  and   Lighting.      Sie  Douglas  Galton, 

K.C.B. ,  D.C.L.,  LL.D.,  F.E.S. 

3.  Sanitary  Building  ConstructioD.     Keith  D.  Toung,  f.e.i.b.a. 
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4.  Principles  of  Calculating  Areas,  Cubic  Space,  <kc. :  Interpreta- 

tion of  Plans  and  Sections  to  Scale.     Henev  Law,  m.inst.c.e. 

5.  Water  Supply,  Drinking  Water,  Pollution  of  Water.     George 

Wilson,  m.a.,  m.d.,  f.r.s.e,,  Medical  Officer  of  Health  for 
Mid- War  wick. 

6.  Sewage  Disposal — (a)  of  Large  Houses  ;  (h)  of  Small  Villages  ; 

(c)  of  Small  Towns.     F.  E.  Willcox,  assoc.m.in.st.c.e. 

7.  Scavenging,  and  Disposal  of  Refuse.     T.  De  Couect  JNIeade, 

m.inst.c.e.,  Surveyor  to  Local  Board,  llornsey. 

8.  House   Drainage  and   Sanitary  Appliances.      G.    Reid,    m.d., 

D.P.H.,  Medical  Officer  of  Health  to  the  Staffordshire  County 
Council. 

9.  Nuisances,  Insanitary  Condition,  Offensive  Trades,  and  Powers 

and  Duties  of  Sanitary  Inspectors.  G.  H.  Fosbeoke,  m.d., 
D.P.H.CAM15.,  Medical  Officer  of  Health  to  the  Worcestershire 
County  Council. 

10.  Lifectious  Diseases  ana   Methods  of  Disinfection.     Peof.  A. 

BosTocK  Hill,  m.d.,  s.sc.c.camb.,  f.i.c,  Professor  at  Queen's 
College,  Birmingham. 

11.  Diseases  of  Animals  in  relation  to  Meat  Supply;  Characteristics 

of  Vegetables,  Fish,  &c.,  unlit  for  Food.  Alfeed  Hill,  m.d.. 
Medical  Officer  of  Health  for  Birmingham. 

12.  Sanitary  Law,  General  Enactments,  Public  Health  Act,  1875, 

Model  Bye-Laws,  &c.  Peof.  A.  AVyntee  Bltth,  m.r.c.s., 
Barrister-at-Law,  Medical  Officer  of  Health  for  St.  Maryle- 
bone. 

The  Council  desire  to  record  their  sincere  thanks,  to  the  Lecturers 
both  in  London  and  the  provinces  for  the  great  benefits  they  have 
conferred  upon  the  Students,  and  for  the  assistance  they  have  given 
to  the  diffusion  of  Sanitary  knowledge,  by  the  preparation  and 
delivery  of  these  Lectures,  and  also  to  those  who  took  much  trouble 
to  make  the  various  visits  instructive  to  the  Students. 

EXAMINATIONS. 

During  the  year  two  Examinations  for  Inspectors  and  one  for 
Local  Surveyors  have  been  held  in  London,  and  Examinations  for 
Local  Surveyors  have  also  been  held  at — 

Derby. 

Cardiff. 


36  ANXTJAL    REPORT    FOE    1892. 

And  for  Inspectors  of  IS'uisances  at — 


Bristol. 

Cardiff. 

Xewcastle. 

!Nor^Wc•h. 

Derby. 

Liverpool 

Wakefield. 

At  these  examinations  35  Candidates  presented  themselves  for 
Examination  as  Local  Surveyors,  and  513  as  Inspectors  of  Nui- 
sances ;  20  received  Certificates  of  Competency,  as  regards  their 
Sanitary  knowledge,  to  discharge  the  duties  of  Local  Surveyors,  and 
315  those  of  Inspectors  of  Nuisances. 

Since  these  Examinations  were  first  established  76  have  been  held, 
30  for  Local  Surveyors,  and  46  for  Inspectors  of  Nuisances,  and 
2,041  Candidates  have  been  examined,  of  whom  98  have  passed  the 
Examination  for  Local  Surveyors,  and  1,140  that  of  Inspectors  of 
Nuisances. 

The  desirability  of  a  Certificate  of  Competency  for  Sanitary 
Inspectors  is  definitely  recognized  by  at  least  twenty-seven  Sanitary 
authorities  in  the  metropolis,  eighty-three  authorities  in  the 
provinces,  and  probably  by  many  others  of  which  the  Council  are 
not  aware. 

The  Local  Government  Board  have  approved  of  The  Sanitary 
Institute  as  a  body,  whose  Certificate  that  a  person  has  by  Examina- 
tion shown  himself  competent  for  the  office  of  Sanitary  Inspector 
under  the  Public  Health  (London)  Act,  1891,  shall  be  sufficient  for 
the  purposes  of  the  requirements  of  Section  108  (d)  of  that  Act. 

Two  Examinations  were  held  during  the  year,  in  conjunction  with 
the  Carpenters'  Company,  in  Practical  Sanitation  and  in  Building,  so 
far  as  it  relates  to  Sanitary  Construction  ;  forty-two  Candidates  were 
examined  and  thirty-seven  were  certificated.  These  two  Examina- 
tions were  preceded  by  courses  of  Preparatory  Lectures,  given  at  the 
Carpenters'  Hall. 

CONGEESS  AND  EXHIBITION. 

The  Annual  Congress  was  held  at  Portsmouth  (by  the  invitation 
of  the  Town  Council)  under  the  Presidency  of  Sir  Charles  A. 
Cameron,  m.d.,  d.p.h.camb.,  m.b.c.p.,  r.i.o. 


ANNUAL    REPORT    FOR    1892.  37 

Accommodation  was  provided  for  the  Meetings,  in  the  Town  Hall 
and  other  buildings.  About  200  Members  and  Associates  of  the 
Institute  were  present,  also  150  holders  of  Congress  Tickets  and 
invited  guests.  Vol.  XIII.  of  the  Transactions  will  contain  a  full 
account  of  the  papers  read  in  the  various  meetings. 

In  addition  to  the  regular  Sections  of  Congress  which  deal  with 
Sanitary  Science  and  Preventive  Medicine ;  Engineering  and  Archi- 
tecture ;  Chemistry,  Meteorology  and  Geology ;  the  following  Con- 
ferences were  arranged,  for  the  purpt)se  of  giving  those  interested  in 
the  various  branches  of  Sanitary  work  an  opportunity  of  discussing 
Sanitary  matters  of  especial  interest  to  them  : — 

Medical  Officers  of  Health. 
Municipal  and  County  Engineers. 
Naval  &  Military  Hygienists. 
Ladies  on  Domestic  Hygiene. 
Inspectors  of  Nuisances. 

The  Exhibition  of  Sanitary  Apparatus  and  Appliances  and  Articles 
of  Domestic  Use  and  Economy  was  held  in  the  new  Drill  Hall,  and 
was  open  for  twenty-four  days.  It  was  attended  by  49,000  Visitors. 
The  Judges  awarded  seventeen  Medals  and  sixty-seven  Certificates  of 
]Merit.  With  regard  to  certain  Exhibits,  such  as  Gas  Stoves  and  Fires, 
Cowls,  Water  Meters,  Pipe-joint:>,  Foods,  and  other  articles  requiring 
special  Tests,  it  is  impossible  for  the  Judges  to  come  to  a  satis- 
factory decision  as  to  their  merits  without  practical  trial,  involving 
special  arrangements  and  investigations  in  London  and  elsewhere 
after  the  Exhibition  ;  thirty-eight  Exhibits  of  this  kind  were 
selected  for  further  practical  trial.  Demonstrations  of  Cookery 
and  Dairy-work  were  given  daily  at  the  Exhibition,  including  the 
use  of  Electric  Cooking  Appliances.  A  Bacteriological  Section 
was  also  arranged  in  a  room  specially  set  apart  for  the  purpose,  and 
contained  a  large  collection  of  apparatus  for  Cultivating,  Examining, 
Mounting,  and  Photographing  Bacteria.  The  several  processes  were 
shown  in  all  stages  of  progression,  and  many  specially  interesting 
specimens  were  lent  by  well-known  authorities. 

During  the  year  the  Institute  has  published  an  Illustrated  List  of 
Exhibits  to  which  Medals  and  Certificates  have  been  awarded,  at 
the  Exhibitions  held  in  connection  with  the  Annual  Congress.  It 
has  been  published  in  the  belief  that  it  will  be  a  useful  guide  to 


38  ANNUAL  EEPOET  FOE  1892. 

professional  men  and  to  the  public  in  the  selection  of  appliances  and 
articles  included  in  the  extensive  scope  of  these  Sanitary  and 
Domestic  Exhibitions. 


PAELIAMENTAET  WOEK. 

Very  few  Sanitary  measui-es  were  brought  before  Parliament  during 
the  year,  but  the  Council  prepared  a  number  of  suggestions  on  the 
Sanitary  provisions  of  the  Building  Law  Consolidation  Bill,  drafted 
by  Mr.  Eitchie ;  owing,  however,  to  the  course  of  public  business, 
this  Bill  was  not  introduced  to  the  House.  The  Council  were  also 
invited  by  the  Committee  of  the  House  of  Commons  to  give  evidence 
on  the  Plumbers'  Eegistration  Bill,  and  Sir  Douglas  Gralton,  as 
Chairman  of  the  Council,  attended  and  gave  evidence,  making  various 
suggestions,  several  of  which  were  adopted  by  the  Committee. 

THE  PAEKES  MUSEUM. 

A  number  of  new  exhibits  have  been  added  to  the  Museum  during 
the  year,  and  its  use  by  the  public  and  teachers  of  Hygiene  has 
largely  increased. 

Classes  of  Students  have  been  brought  to  the  Museum  by  the 
Examiners  or  Lecturers  of  several  Institutions,  including  : — 


The  Architectural  Association. 
The  City  and  Guilds  Central  In- 
stitute. 


The  Maria  Grey  Training  College. 
The  (Queen's)  Nurses  Institute. 
The  Polytechnic  Institute. 


The  College  of  State  Medicine.  The  Post  Graduate  Course. 

King's  College.  The  Eoyal  College  of  Surgeons. 

The  London  Hospital.  I  The  Eoyal  College  of  Pliysicians. 
University  College,  London.  The  University  of  London. 

Eleven  Classes  have  been  brought  by  private  teachers,  making  68 
classes  with  a  total  of  854  students. 

The  use  of  the  Museum  has  been  granted  free  of  charge  to  all 
these  Institutions  and  Classes,  and  it  is  also  open  free  to  the  Public, 
although  the  support  of  the  Museum  involves  an  expenditure,  out  of 
the  funds  of  the  Institute,  of  about  <£600  per  annum. 

The  visitors  to  the  Museum  during  the  year  numbered  altogether 
16,575. 
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CHAETEE. 
The  Council  have  submitted  an  application  to  The  Privy  Council 

for  a  errant  of  a  Royal  Charter  to  the  Institute,  which  is  still  under 
consideration. 

LIBRAEY. 

The  use  of  the  Library  is  steadily  increasinj]; :  during  the  year 
there  have  been  840  readers,  as  against  54G  last  year.  310  volumes 
and  pamphlets  have  been  presented  to  the  Library  during  the  year. 
A  list  of  these  will  be  ])ublislied  in  Volume  XIII.  of  the  Trans- 
actions. 

EPITOME  or  REGISTERS  OF  MEMBERS  AND 
ASSOCIATES. 
The  following  table  gives  the  precise  changes  which  have  taken 
place  in  the  various  classes  of  which  the  Institute  is  composed  during 
the  past  year.  It  will  be  seen  that  the  number  of  Honorary  Fellows 
is  practically  unchanged,  and  deaths  have  reduced  the  Fellows  by 
eight.  On  the  other  hand,  the  number  of  Members  is  increased  by  60, 
and  that  of  Associates  by  151,  so  that  the  aggregate  increase  is  202. 

Hon. 
Fellows.        Fellows.     Members.  Associates.    Total. 

Dec.  31,  1891     27  154         450         447       1078 

Elected        +1  +3  +82  +180  +266 

Transferred     .  .  -3  -6  -9 

Resigned     .  .  -13  -2  -15 

Erased     -1  -2  -20  -23 

Died    -2  -10  -4  -1  -17 

"l)ec.  31,  1892    26         146        510        598       12^ 

It  is  with  much  regret  that  the  Council  have  to  report  the  death 
of: — Prof.  Alfonso  Corradi  and  Dr.  Hy.  J.  Bowditch,  Hon.  Fellows; 
Prof.  Sir  Wm.  Aitken,  m.d.,  f.k.s.,  Alfred  Carpenter,  m.d.,  m.k.c.s. 
Sir  T.  W.  Evans,  M.  Berkeley  Hill,  m.b.,  f.r.c.s.,  John  Chas 
Steele,  m.d.,  John  Thompson,  m.d.,  f.e.c.s.,  j.p.,  John  W.  Taylor,  m.d., 
D.SC.,  J.P.,  Col.  T.  Picton  Turbeville,  W.  H.  Michael,  q.c,  H.  J.  Mar- 
ten, M.iNST.c.E.,  Fellows  ;  Right  Hon.  Earl  Bathurst,  (Jeorge  Douglas, 
Thomas  Lloyd,  John  W.  Tripe,  m.d.,  m.e.c.s.,  m.o.u.,  Members ; 
H.  A.  Palmer,  Associate. 

FINANCE. 

The  Statement  of  Income  and  Expenditure  for  the  year  shows  a 
considerable  increase  in  the  annual  revenue,  and  the  growing  work 
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of  the  Institute  has  also  necessitated  a  considerable  increase  in  the 
expenditure.  In  September  the  Trustees  of  the  Berridge  Estate 
handed  over  to  the  Institute  an  amount  of  £'9.24S  lis.  Id.,  in 
Consols,  as  part  of  the  legacy  left  by  Mr.  Eiehard  Berridge,  of 
Ballynahinch  Castle,  Ireland,  for  the  advancement  and  propagation 
of  Education  in  the  Economic  and  SanitaiT  Sciences.  This,  of 
course,  greatly  increases  the  financial  strength  of  the  Institute  and 
its  power  for  usefulness  in  the  spread  of  Sanitary  Knowledge,  and  is 
gratefiilly  acknowledged  by  the  Council. 

EPITOME  OF  THE  AVOEK  OF  THE  INSTITUTE,  1892. 

LOXDO"^    LECTrEES    A2«^D    ExAMIXATIO'S.  Total 

Attendance, 

2  Sessional  Meetings  for  the  discussion  of  Sanitary  subjects  156 

5  Lectures  to  Ladies  on  Domestic  Hygiene         293 

1  Address  on  Domestic  Hygiene 100 

34  Lectures  to  Sanitary  Officers 3,263 

1  Examination  Local  Surveyors 23 

2  Examinations  Sanitary  Inspectors 227 

45  4,062 

Peotixcial  Lectuees   AXD  ExAMIlS'ATIOy. 

87  Lectures  to  Sanitary  Officers 7,269 

2  Examinations  Local  Surveyors 12 

7  Examinations  Sanitary  Inspectors 286 

96  7,567 

PEOVrS'CIAL    C0>"GBESS    AXD    EXHIBITIOK. 

5  Sectional  Meetings 218 

5  Conferences        340 

3  Lectures      1,380 

Exliibition   open   for   4  weeks,  at   which  a   number  of 

Lectures  were  given 49,000 

j50,938 

TnoMAs  Ceaweoed, 

Chairman  of  Council. 
E.  WuiTE  Wallis,  Secretar)/. 
22nd  February,  1893. 
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DISPOSAL  OF  HOUSE  &  TO^'^'  REFUSE. 

By  Charles  Joxes,  M.Inst.C.E.,  F.S.L 
Bead  at  Sessional  Meeting j   February  lOth,    1892. 


It  has  beeu  my  privilege  on  previous  occasions  to  read  before 
this  Institute  various  papers  dealing  with  the  above,  and  as  pro- 
bably many  of  you  either  heard  me  on  those  occasions  or  read 
the  printed  papers,  it  will  be  unnecessary  to  make  any  lengthy 
introductory  remarks  upon  the  importance  of  this  subject,  and 
the  difficulties  which  Vestries  and  other  public  bodies  have 
found  in  dealing,  in  a  satisfactory  manner,  with  the  large 
quantity  of  material  which  comes  under  the  heading  of  "  House 
and  To%A-u  Refuse." 

Town  refuse,  as  referred  to  in  this  paper,  includes  not  only 
the  contents  of  ashpits  and  dustbins,  but  also  the  large  quantities 
of  refuse  from  businesses  and  trades,  and  sweepings  of  the 
streets — products  which  formerly  could  be  dealt  with  in  various 
ways ;  but  now  the  large  increase  in  building  operations 
and  the  population,  entirely  prohibit  public  bodies  from  dealing 
with  the  question  in  the  old  methods,  which  \vi\\  not  be  intro- 
duced into  my  paper  to-night. 

Material  which  at  one  time  could  be  disposed  of  at  a  small 
cost,  and  in  some  instances  at  a  profit,  for  the  purposes  of 
agricultm-e,  and  in  the  manufacture  of  bricks,  cannot  now  be  so 
dealt  with.  Hence,  day  by  day  we  see  that  the  question  is 
becomin<T  of  more  importance,  and  a  source  of  gi'eater 
difficulty. 

What  we  have  to  consider  is  how  to  deal  with  the  difficulty 
under  existing  circumstances,  the  great  principle  being  to 
disjiose  of  the  material  as  rapidly  as  circumstances  will  permit, 
aufl  in  the  most  sanitary  and  economical  manner. 

\'arious  methods  of  sepai'ation  and  mixing,  in  order  to  make 
the  matenal  saleable,  have  been  tried,  but  practice  shows  the  cost 
rarely  falls  below  the  realisable  value,  and  generally  far  exceeds 
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it ;  leading  us  t<j  the  conclusion  that  the  most  truly  economical 
metluxl  is  to  get  rid  of  it  as  it  is  received,  and  with  an  little 
handliiuj  (is  possihle.  It  was  onlv  natural,  therefore,  to  fall  back 
u|)<jn  that  which  has  been,  and  we  presume  will  ever  be,  the 
great  natural  agent  of  purification,  viz.,  "fire.'' 

Generally  speaking,  dustbins  contain  a  large  proportion  of 
combustible  material  in  the  form  of  cinders  and  unburnt  coal 
(varying,  of  course,  according  to  the  locality  from  which  the 
refuse  is  taken),  and  we  are  thus  provided  with  the  necessary 
fuel  for  raising  the  heat  to  destroy  the  material  of  a  less 
combustible  natiuv  comprised  in  towns'  refuse.  It  is  many 
years  since  attempts  were  first  made  to  deal  with  the  refuse  in 
this  way.  Furnaces  were  constructed,  but  in  a  very  crude 
manner,  failing  to  answer  the  purpose  for  which  they  were 
intendetl,  but  leading  many  inventors  to  devote  considerable 
attention  to  the  subject,  and  to  deal  with  it  in  a  scientific  way 
by  constructing  furnaces  to  utilize  to  the  best  advantage  the 
combustible  portion  contained  in  the  refuse.  I  will  not  stoj)  to 
describe  the  various  types  of  furnaces,  but  will  merely  state 
that,  generally  s|)eaking,  they  were  bad ;  the  shape  and  con- 
struction of  the  fire-brick  arches  were  wrong,  the  aiTangements 
for  feeding  were  unsatisfactory,  and  the  fines  and  passages  for 
gases  were  designed  more  by  guess-work  than  by  calculation. 
It  is  therefore  no  wonder  that  these  pro\ed  only  feeble  attempts 
to  introduce  the  principle  of  fire,  it  being  found  necessary  to 
burn  coal  and  other  fuel  in  order  to  dispose  of  the  refuse 
collected. 

In  the  year  lS7ti  experiments  were  made  by  Mr.  Fryer,  of 
the  firm  of  ^lanlove,  AUiot,  and  Fryer,  who  constructed  a 
furnace  which  he  named  the  ''  Destructor."'  He  was  fortunate 
in  inducing  the  Nottingham  Corporation  to  give  it  a  trial,  and 
it  is  needless  to  say  that  it  turned  out  sufficiently  successful  to 
warrant  them  extending  the  experiments,  and  in  a  very  short 
time  three  of  these  Destructors  were  luiilt  and  at  wurk  upon 
Fryer's  principle. 

I  will  explain,  for  the  benefit  of  those  present  who  may  not  be 
familiar  with  the  construction  of  the  a})[)aratus,  that  the  cells 
are  constructed  with  an  internal  arrangement  of  the  fines, 
feeding  ho})pers,  furnace  doors,  and  firebars.  The  disposition  of 
the  cells,  either  side  by  side  or  back  to  back,  is  simply  a  matter 
dependent  upon  the  site  and  the  convenience  of  the  situation. 
Each  cell  constitutes  a  separate  furnace,  consisting  of  a  cavity 
enclosed  by  a  reverberatory  arch  lined  with  firebricks.  It  is 
supplied  with  a  hearth  for  the  reception  of  the  material  to  be 
consumed,  from  which  it  passes  into  the  furnace  proper.  The 
firebars  are  placed  in  a  slanting  position,  in  order  to  favour  the 
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passage  of  the  material  to  the  front,  and  so  facilitate  the 
removal  of  the  clinkers.  The  top  of  the  Destnictor  forais  a 
perfect  platf omi,  having  an  opening  over  each  cell  into  which 
the  refuse  to  be  burnt  is  shot  from  the  collecting  carts.  The 
opening  for  the  entry  of  refuse  is  divided  from  the  openmg  for 
the  exit  of  gases  by  a  wall,  and  a  bridge  is  built  to  prevent 
refuse  which  is  heaped  on  at  each  charge  from  getting  into  the 
flue  immediately  below.  Cells  are  provided  with  special 
openings  for  the  introduction  of  infectious  mattresses,  diseased 
meat,  dead  cats  and  dogs,  which  fall  direct  upon  the  red 
bui'uing  mass,  and  are  there  consumed  without  nuisance. 

]Many  other  inventions  of  minor  importance  have  been 
brought  out,  but  they  are  not  sufficiently  to  the  fore  for  me  to 
trouble  you  with  the  various  details  connected  with  them.  It 
will  be  sufficient  for  our  piu'pose  to  give  a  description  of  one  of 
the  latest  which  has  attracted  considerable  attention,  viz.,  the 
Destructor  which  has  been  named  the  "  Perf ectus,"  of  which 
iMr.  Warner,  of  the  firm  of  Goddard,  !Massey  and  Warner,  is 
the  patentee. 

This  has  lieen  adopted  in  several  Town>.  It  may  be  described 
as  consisting,  generally  speaking,  of  a  block  of  brickwork  34:  ft. 
wide  by  30  ft.  long,  by  10  ft.  (i  in.  high,  strengthened  on  the 
front  of  each  furnace  with  hea^y  segmental  cast  iron  facia  plates 
to  protect  the  brickwork,  having  slichng  rails  to  support  tlie 
fui'nace  doors,  A\-ith  baffle  plates  of  sj)ecial  construction,  so  that 
the  fires  may  be  examined  quickly  without  allowing  the  ad- 
mission of  cold  air.  The  ashpits  are  tlie  same  width  as  the 
furnace  arches,  and  their  front  parts  are  also  covered  with  iron- 
work, having  sliding  doors,  so  that  they  may  be  closed  if  necessary 
and  the  air  regulated  or  the  fires  be  blown  up  by  means  of  a 
large  blower,  which  fomis  part  of  the  plant  erected  over  the  top 
of  each  furnace.  There  are  two  dampers  worked  from  long 
wrought  iron  spindles,  and  balanced  on  the  outside  of  the  fur- 
naces. These  dampers  are  closed  each  time  the  men  "  clinker," 
and  each  time  they  draw  down  fresh  refuse  to  be  burnt,  so  that 
the  furnaces  are  kept  very  hot.  Internally  the  block  of  brick- 
work contains  six  reverberatory  fire  brick  arches  o  ft.  by  about 
10  ft.  One  half  of  the  arch  is  made  to  cover  a  special  drying 
hearth,  upon  which  the  refuse  is  prepared  for  actual  combustion. 
The  other  half  of  the  arch  covers  the  fire  grate,  which  is  made 
wholly  of  wrought  iron,  supported  upon  strong  beai'ers.  The 
structure  is  tied  together  by  ^^  rought  iron  tie-rods  at  the  back 
and  front,  supported  by  channel  irons,  and  at  the  ends  by  massive 
cast  iron  back  stays.  Over  each  damper  a  vertical  flue  is  con- 
structed, terminating  in  the  main  flue  leadiuir  to  the  cremator, 
and  is  covered  by  a  cast  iron  frame  and  cover  to  allow  a  jiassage 
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for  workmen  for  cleaning.  Tlie  top  of  the  furnace  forms  a 
level  platform,  upon  which  the  refuse  is  tij)ped  from  the  carts  as 
delivered,  and  is  j)avedwith  blue  Staffordshire  bricks  on  cement. 
Each  furnace  has  an  openinfj  or  ]io])])er  capal)K'  of  holdinff  al>out 
the  third  of  a  cartload  of  refuse,  and  the  contents  of  this  hopper 
are  discharged  by  means  of  a  wrought  iron  lever  projecting 
through  the  furnace  roof  :  there  are  two  doors  at  the  end  of  the 
main  flue  for  taking  out  fine  dust,  and  there  are  special  pockets 
at  various  distances,  provided  with  frames  and  covers  for  cleaning 
purposes  wliile  the  Destructor  is  in  operation. 

The  refuse  when  removed  from  the  house  is  now  almost 
invariably  conveyed  to  the  depot  in  covered  carts  or  waggons,  so 
as  to  avoid  the  nuisance  of  the  fine  dust,  paper,  &c.,  being  blown 
about  the  streets  by  the  wind,  to  hide  the  material  from  sight, 
and  to  prevent  the  dissemination  of  offensive  smells  and  the 
diffusion  of  disease  germs.  On  arriving  at  the  depot,  the 
vans  are  drawn  up  an  inclined  roadway  to  the  tops  of  the 
Destructors,  where  they  are  tipped  against  a  beam.  It  is 
necessary  that  the  larger  tins  and  old  iron  utensils  should 
be  picked  out  before  it  is  fed  into  the  furnaces,  and  in  some 
instances  it  may  be  advisable  to  pick  out  the  bottles,  which 
can  be  readily  sold.  The  material  is  then  fed  into  the  feed- 
holes —  before  referred  to — on  to  the  sloping  hearth,  drawn 
forward  by  the  stokers  on  the  ground  level  Avith  long  iron 
rakes ;  and  having  been  properly  raked  down  and  evenly 
spread  over  the  fire-bars,  the  furnace  door  is  closed  and  the 
contents  of  the  cell  are  allowed  to  burn  for  a  period  varying 
from  one  and  half  to  two  hours,  it  not  being  advisable  to  draw  the 
fires  more  frequently  than  this,  as  the  destruction  of  the  material 
would  not  be  perfect.  At  the  expiration  of  the  time  mentioned, 
the  furnace  door  is  opened  and  the  fires  drawn,  the  contents  of 
the  cell  having  been  reduced  to  a  hard  clinker,  which  comes  olit 
in  large  cakes.  During  the  burning  a  certain  proportion  of 
fine  ashes  falls  through  the  fire-bars,  and  would  be  likely  to 
cause  inconvcnieiu-e  and  danger  to  the  stoker  by  being  blown 
about.  In  order  to  avoid  this  I  have  designed  a  pit,  of  concave 
form,  under  the  fire-bars,  to  hold  water,  into  which  the  dust  will 
fall,  and  can  be  removed  in  a  damp  state  when  the  fires  are 
drawn.  It  being  most  essential  that  the  high  temperature  in 
the  dust-chamber  should  be  maintained,  it  is  very  desirable  that 
the  fires  should  be  ke])t  going  both  night  and  day,  and  an 
arrangement  made,  so  that  during  the  feetling  and  clinkering, 
when  the  mouth  of  the  furnace  is  open,  the  admission  of  cold 
air  into  the  dust-chamber  tending  to  lower  the  temperature, 
should  be  reduced  as  much  as  possible.  This  is  done  by  means 
of  a  cast-iron  hinged  door  over  the  opening  entering  the  dust- 
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chamber,  attaclied  by  a  chain  to  the  furnace  door,  and  is  so 
arranged  that  whenever  the  fnrnace  door  is  open  the  entrance 
to  the  dust-chamber  is  about  four-fifths  of  its  area  closed,  and 
Avhen  tlie  furnace  door  is  shut  the  flue  door  is  open.  This 
arrangement  is  entirely  automatic,  and  quite  independent  of  the 
attention  of  the  stokers.  The  residuum  from  the  fires — a  hard 
clinker  and  fine  ashes — amounts  to  about  '2b  per  cent,  of  the 
quantity  fed  into  the  furnaces,  and  may  be  utilised  in  many 
\va}s.  It  is  an  excellent  material  for  foundations  of  roads  ; 
when  broken,  for  concrete,  tar-paving,  &c. ;  or  when  ground  in 
a  mill,  is  unequalled  for  mortar  for  building  purposes.  Thus 
the  house  refuse  has  not  only  been  transformed  from  a 
tilth\'  and  deleteriovis  mixture  into  a  material  at  once  inoffensive 
and  usefvil,  but  during  the  process  a  most  valuable  property  has 
been  developed,  viz.,  immense  steam-producing  power,  the  utilisa- 
tion of  Avhich  will  considerably  reduce  the  cost  of  disposal. 

The  establishment  of  these  Destructors  has  met  with  so  much 
opposition  in  many  towns  as  to  be  almost  incredible,  and^;  no 
doubt  in  their  ])rimary  condition  there  were  defects,  but  even 
then  thev  were  as  nothing  comj^ared  to  the  injury  to  health,  so 
successfully  obviated  by  the  rapid  destruction  of  tons  upon  tons 
of  objectionable  matter,  which  had  to  be  got  rid  of  in  some  way. 
Formerly  the  vapours  and  gases  given  off  in  the  drying  of  the 
material,  and  the  first  stage  of  burning,  before  it  got  well  into 
the  fire,  were  perceptible,  as  were  also  the  fine  dust,  unburnt 
paper,  &c.,  which  escaped  from  the  shaft.  But  these  are  now 
things  of  the  past,  and  the  fact  that  Destructors  are  in  full  and 
successful  opei'ation  in  the  very  heart  of  London,  numerous 
laroje  towns,  and  in  our  fashionable  residential  suburbs,  goes  to 
prove  beyond  a  doubt  that  a  Destructor,  if  properly  worked, 
mav  be  used  anywhere  and  everywhere  without  the  slightest 
fear  of  any  complaint,  other  than  a  sentimental  one,  arising  in 
connection  with  it.  I  may  mention  that  a  Destructor  has  been 
in  working  order  for  some  eight  yeai's  in  Ealing,  adjacent  to 
high  class  residential  ])ropertv ;  that  is  to  say,  within  380  yards 
are  houses  of  a  rateable  value  ranging  from  £120  to  £530  ; 
within  183  yards  are  two  Isolation  Hospitals,  erected  not  only 
under  the  approval  of  the  Medical  Officers  of  Health  to  the 
Local  Authorities,  but  with  the  approval  of  the  Medical 
Advisers  to  tlie  Local  Government  Board  ;  and  within  a  distance 
of  600  yards,  there  are  a  Convent  and  a  large  Military  College, 
not  to  speak  of  the  100  to  150  houses  of  smaller  rateable  value, 
which  have  sprung  up  all  around  it;  and  Dr.  Thomas  Stevenson, 
one  of  the  Royal  Commission  of  which  Lord  Bramwell  was  the 
head,  and  Lecturer  on  Ciiemistry  at  Guy's  Hospital,  states : 
"That  if  a  Fryer's  Destructor,  witli  Fume  Cremator,  was  erected, 
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it  would  not  be  possible  to  affect  the  health  of  the  surrounding 
population,  and  so  cause  the  slightest  nuisance  of  any  kind  or 
description." 

IIow  to  avoid  the  nuisance  from  the  va[)Ours,  gases,  fine  dust, 
charred  pa|)er,  &c.,  to  which  I  have  referred,  engaged  attention 
for  some  time,  and  various  ex])eriments  to  meet  these  difficulties, 
ultimately  resulted  in  the  simple  construction  known  as  the 
"  Fume  Cremator."  This  simple  apparatus  is  built  in  such  a 
position  between  the  furnaces  and  the  chimney  shaft  that  all 
the  products  of  combustion  are  bound  to  pass  through  it  before 
reaching  the  shaft.  It  consists  of  a  reverberatory  arch,  with 
rings  of  fire-bricks  placed  in  the  direction  of  the  gases.  Ribs 
of  fire-brick  projecting  from  the  arch  serve  to  deflect  the  gases, 
and  to  direct  them  on  to  the  top  of  the  red-hot  mass  of  fire.  The 
heat  in  the  Cremator,  which  varies  from  1,000  to  1,500  degrees  F. 
is  maintained  by  fine  coke  breeze,  or  ashes  screened  from  the 
refuse,  fed  in  at  the  top,  and  an  arrangement  made  by  which 
fresh  air  is  sup])lied  beneath  the  fire-bars,  to  assist  combustion 
and  tlilute  the  vai)0urs  as  they  pass  into  the  Cremator.  As  a 
proof  of  the  efficacy  of  this  contrivance,  I  may  mention  that  at 
Ealing  not  only  is  the  house  refuse  treated  in  the  Destructor, 
but  far  more  offensive  material,  viz.,  sewage  sludge,  is  disposed 
of  without  the  slightest  nuisance  being  caused. 

A  material  which  is  also  a  source  of  considerable  difficulty  to 
dispose  of,  especially  in  our  large  towns,  is  the  slop  or  slurry, 
which  is  taken  up  from  the  roads.  This  slop,  which  contains  a 
large  amount  of  organic  matter,  when  mixed  with  the  house 
refuse,  can  be  effectually  dealt  with  in  the  Destructor ;  the 
ingredients  which  it  contains  making  the  clinker  a  more 
valuable  material  for  building  purposes,  owing  to  there  being  a 
large  proportion  of  Silica  with  it. 

From  returns  made  we  find  that  some  fifty  towns  Irnve 
adopted  the  Destructor,  of  which  twenty-foiu*  have  in  con- 
junction with  the  Destructor  adopted  the  "  Fume  Cremator," 
and  almost  without  exception  the  reports  as  to  its  use  are  most 
satisfactory  ;  and,  quoting  from  a  report  to  the  Highways  and 
Sewage  Committee  of  the  Corporation  of  Hyde,  embodied  in  the 
annual  report  of  one  of  our  best  known  suburban  districts,  it  is 
stated  with  reference  to  the  Destructor  erected  in  the  latter 
district : — "  Adjoining  the  furnaces,  and  in  a  line  with  the 
chimney,  a  Cremator  is  constructed,  consisting  of  a  furnace 
which  completely  consumes  the  gases,  and  ]irevents  any  large 
quantity  of  smoke  issuing  from  the  chimney."  It  may  be  men- 
tioned that  at  Ealing  for  the  year  1891  the  average  weekly  cost 
of  coke  breeze  was  £1  16s.  for  seven  cells,  and  did  we  not  require 
the   cinders    contained   in   the   house  refuse   for  burning   the 
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sewage  sludge,  we  should  adopt  the  system  carried  out  at 
Hampstead,  Leicester,  Laugston,  &c.,  using  screened  cinders 
for  feeding  the  Cremator.  At  Hampstead,  where  there  are 
eight  cells,  the  cost  of  "  Fume  Cremator  "  is  25s.  per  week. 

Upon  this  part  of  the  subject,  I  will  conclude  with  an  extract 
from  a  report  of  F.  M.  Kimmington,  Esq.,  F.C.S.,  to  the 
Corporation  of  Bradford. 

BOEOUGH   OF    Be.U)FOED. 

Extract    from     the    Report     of    F.     21.     Bimmington,    Esq.,    F.C.S., 

October,  1889. 

To  the  Chairman  of  the  Sanitary  Committee. 

In  accordance  with  your  instructions  I  have  made  four  visits  to 
the  Destructors  in  Hammerton  Street,  two  \-isits  before  the  Fiune 
Cremators  were  in  operation  and  two  smee.  Friday,  October  11th, 
1SS9. — The  Cremators  having  now  been  in  use  more  than  a  fortnight, 
and  therefore  considered  hi  perfect  working  condition,  I  again 
visited  the  works  and  made  similar  tests  to  those  made  on  similar 
'^'isits,  the  result  in  every  instance  indicating  a  decided  improvement 
in  every  particular.  The  smell  of  the  escaping  vapours  is  of  the  first 
importance  as  far  as  the  pubhc  is  concerned,  and  this  objection  is 
now  almost  annihilated ;  only  an  almost  imperceptible  taint  is 
present.  Several  experiments  were  continued  for  more  than  half  an 
hour,  passing  through  solutions  mtended  to  arrest  any  compound  of 
sidphur,  ammonia,  or  organic  matter,  with  almost  negative  results  ; 
even  the  watery  vapour  from  the  steam  jets  appears  to  be  decom- 
posed, for  only  5^  grains  of  ^ater  were  obtained  from  one  cubic 
foot  (6|  gallons)  of  the  vapour.  This  almost  goes  to  prove  that 
every  compound  is  decomposed  and  reduced  to  its  ultimate  elements. 
AVednesday,  October  16th,  1889. — The  experiments  on  this  occasion 
were  the  same  as  on  the  11th  inst.,  only  carried  on  for  a  longer  time. 
The  smell  of  the  vapour  was  exceedmgly  slight  and  difficult  to 
describe:  the  amount  of  organic  vapour  even  less  than  before, 
almost  nil  in  fact.  Ammonia,  or  any  salts  of  ammonia,  were  quite 
absent,  and  0-llJ  grains  of  sulphuric  acid  in  one  cubic  foot.  A  kitchen 
fire  A\ould  yield  much  more  than  this.  The  effect  of  the  gases  from 
the  furnaces  passing  through  the  Cremators  appears  to  be  that  all 
compounds  are  decomposed,  and  scarcely  a  vestige  of  any  that  can  be 
construed  to  be  offensive  or  obnoxious  escapes,  and  in  my  opinion 
the  result  is  as  nearly  perfect  as  it  can  be. 

(Signed)  F.  M.  Rimmixgton,  F.C.S., 

Borough  Analyst. 

I  will  now  refer  to  the  steam-creating  power  generated  in  the 
furnaces,  and  which  may  be  used  in  many  ways,  according  to 
the  position  and  requirements  of  the  district. 

At  Southampton  the  heat  is  utilised  in  connection  with 
pumping-machinery,  the  working  of  ejectors,  the   driving  of  a 
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dynamo,  the  generating  of  electricity,  and  for  working  the 
machinery  in  use  at  tlie  Sanitary  Works,  &(•.  At  Hastings  it 
is  used  for  pumping  sea  water,  and  in  tlie  P^aHug  district,  whicli 
I  represent,  it  is  used  for  working  the  machinery  for  pumping, 
for  working  the  chnker-breaking  machine,  and  grinding  milk 
Now  that  the  adoption  of  the  electric  light  for  illumination  by 
public  liodies  is  coming  so  much  to  the  fore,  the  steam  power 
could  be  most  advantageously  utilised,  and  the  process  which 
has  been  described  in  this  paper  would  enable  us  to  not  only 
dispose  of  slurry,  house  refuse,  and  other  material,  whicli  is 
frequently  a  source  of  nuisance  and  heavy  expense,  but  the  cost 
would  be  reduced  to  a  minimum  as  compared  with  other 
systems  of  disposal. 

The  average  quantity  of  refuse  destroyed  per  cell  in  twenty- 
four  hours  may  be  taken  at  six  tons,  and  the  number  of  men 
workino-  six  cells,  two  by  day  and  two  by  nii^lit.  In  the  Ealing 
district,  where  the  material  dealt  with  is  a  mixture  of  sewage 
sludge  and  house  refuse,  containing  a  large  proportion  of 
moisture,  there  are  three  men  by  day  and  two  by  night  to  work 
seven  cells  and  Cremator ;  the  quantity  of  material  destroyed 
per  cell  in  twenty-four  hours  is  five  tons,  and  the  gross  cost, 
including  repayment  of  capital,  labour,  and  Cremating  Fumes,  is 
Is.  2jd.  per  ton,  which  is,  after  deducting  prime  cost,  repay- 
ment, the  value  of  steam-power,  clinker,  &c.,  reduced  to  o^d. 
per  ton. 

To  those  who  carefully  study  the  subject  there  cannot  be 
two  opinions  as  to  the  value  of  this  now  well-established 
apparatus.  The  question  of  site  we  cannot  but  feel  is  absolutely 
disposed  of,  and  the  sentimental  feeling  which  has  so  long  stood 
in  the  way  of  its  more  general  adoption  is  dying  out.  The 
testimony  borne  by  such  men  as  Drs.  Stevenson  and  Tidy  and 
Professor  Wanklyn,  together  with  other  well-known  scientists, 
and  the  men  who  have  the  practical  working  of  the  same,  is 
sufficient,  we  think,  to  settle  not  only  the  question  of  its  value, 
but  its  absolute  freedom  from  inconvenience  and  annoyance  to 
surrounding  property  ;  and,  taken  with  the  proved  economical 
working  and  results,  we  feel  that  every  town  in  England  will 
claim  the  right  to  erect  and  use  a  Destructor  as  the  best  means 
of  disposing  of  in  a  sanitary,  effectual,  and  economical  manner, 
a  material  which  has,  and  is,  causing  so  much  difficulty  and 
iinnoyance. 

\_Fo)'  discussion  on  this  paper  see  page  56]. 
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By  ^Ir.  Joseph  Rctssell. 
Sessional  Meeting^  February  lOt/i,  1892. 


The  refuse  of  towns  may  be  divided  under  three  heads — 
House  Refuse. 
Trade  Refuse. 
Street  Refuse. 

In  some  places  these  have  been  and  still  are  dealt  with  under 
one  and  the  same  system.  In  other  places  they  are  dealt  with 
separately,  as  should  be  the  case. 

It  is  to  a  new  mode  of  dealing  with  the  fii'st  of  these  I  wish 
to  call  your  attention,  but  if  the  same  principles  were  applied 
to  the  two  others  mentioned,  satisfactory  results  would  be 
obtained. 

House  dust  refuse  in  the  past,  when  shot  on  waste  land  or 
vacant  spaces,  was  formerly  picked  over  by  the  poorest  class  of 
the  population,  and  the  products  used  or  sold,  but  when  a  value 
in  the  products  came  to  be  recognised,  the  contracting  dustman 
employed  persons  to  sift  and  sort  by  hand ;  and  to  the  present 
day,  in  some  of  the  dustyards,  women  may  be  seen  bm'ied  to 
their  waists  in  the  dust  that  falls  through  the  hand  sieve  from 
which  they  shake  and  pick  over  the  dust. 

As  an  improvement  upon  this  most  insanitary  process,  the 
Destructor,  so  called,  has  been  introduced,  and  were  all  the  pro- 
ducts of  the  dust-bin  combustible  they  could  have  been  disposed 
of  by  this  method,  but  even  some  of  the  material  which  is  com- 
bustible, leaves  an  ash  of  such  a  character,  that  it  is  almost 
impervious  to  heat  and  air,  and  so  hinders  the  combustion  of 
material  above  and  around  it.  Many  products  are  incombustible, 
whilst  others,  such  as  animal  and  vegetable  matter,  cannot  be 
destroyed  by  fire  without  giving  forth  vapours  full  of  odour  of 
an  unpleasant  nature,  and  as  much  of  this  matei'ial  is  already 
commencing  to  decompose,  and  in  some  cases  is  in  an  advanced 
state  of  decomposition,  the  vapours  and  gases  cannot  be  of  the 
most  healthful   character.     The  material  that  is  combustible 
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during  the  process  of  ])urning,  alters  to  a  certain  extent  the 
character  of  the  incomhustible  material,  but  so  slightly,  as  to 
render  this  jn'oduct  of  little  value,  and  the  residue  of  the  heat 
is  wasted,  or  where  used  for  generating  steam  the  result 
obtained  is  very  trifling  in  comparison  with  the  quantity  of 
combustible  material  used. 

Utilization  to  the  fullest  extent  is  the  correct  principle  to 
apply. 

Starting  on  this  principle  of  utilization,  it  is  advisable  first  of 
all  to  look  carefully  at  what  has  to  be  dealt  with,  and  although 
the  dust-bin  contains  almost  everything  under  the  sun  in  a 
heterogeneous  state,  yet  there  are  different  kinds  or  classes  of 
material  that  predominate,  under  one  of  which,  any  and  every 
article  may  be  placed  and  dealt  with.  After  five  years'  experi- 
ence dividing  and  weighing  a  large  quantity  of  material,  at 
various  seasons  of  the  year,  the  following  are  the  principal  con- 
stituents and  average  proportions  in  1,000  tons. 

Average  "Weight  pee  Load  ....  19  cwts.  0  qrs.  20  lbs.  nett. 

Component  Parts.  ,  Average  I      Average  per  1000 

'  1  per  Load.  I  Loads. 


Cwts.    Qrs.     Lbs. 


Crockery I       „ 

Iron I      „ 

Tins ■       „ 

Mixed  Broken  Glass    j       „ 

Bottles    

Straw  and  Fibrous  Material  |      „ 

Waste  Paper „ 

Rags    

Coal  and  Coke   

Breeze  (Cinders)  and  Ashes    12 

Fine  Dust   3 

Vegetable,  Animal  and  ilineral  (ground  ^ 

for  manure)    i 

Bones  


Tons.  Cwts.  Qrs.  Lbs. 


,^ 

llf 

5 

5 

0 

0 

,^ 

H 

2 

0 

0 

20 

17 

7 

11 

o 

22 

10| 

4 

11 

2 

2 

No.  5. 

5,000 

2 

13| 

30 

18 

1 

6 

3 

8 

41 

1 

1 

20 

„ 

8* 

3 

15 

3 

16 

^^ 

18 

8 

0 

2 

14 

0 

25 

611 

3 

0 

4 

2 

27 

187 

1 

0 

8 

3 

15 

44 

3 

3 

20 

,, 

m 

4 

12 

1 

1 

These  figures  are  corroborated  very  nearly  by  Thomas 
Codrington,  Esq.,  Engineering  Inspector  to  the  Local  Cxovern- 
ment  Board,  in  his  rejiort  upon  the  destruction  of  Town  Refuse. 
There  arc,  therefore,  about  thirteen  classes  of  material  for  the 
dust  to  be  divided  into,  and  to  accomplish  tiiis,  as  it  must 
necessarily  be  on  a  large  scale  and  on  sanitary  principles,  a 
scheme  has  been  elaborated,  after  several  years'  ])atient  working, 
by  which  nine-tenths  of  the  material  is  sorted  without  touching 
by  hand,  and  tlie  remaining  one-tenth  only  after  it  has  been 
well  dusted  and  cleansed.  This  is  accomplished  (and  can  be 
seen  at  the  works  of  the  Refuse  Disposal  Company.  Salopian 
Wharf,  Lots  Road,  Chelsea)  by  a  series  of  cylindrical  screens 
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Avitli  meshes  12  ins.  by  3  doAvn  to  ^  in.  square,  oravitating- 
shoots,  air-blast,  travelling  soi'ting-tables,  &c.,  of  which  the 
following  is  a  general  description  : — 

The  dust-cart  tips  the  contents  into  a  large  rcA^olving  cylinder 
10  ft.  diameter  and  12  ft.  in  length.  This  screen  is  fitted  with 
hard  Avood  bars  so  as  to  prevent  bottles  being  broken,  the  spaces 
between  being  12  in.  in  length  and  3  in.  wide  so  as  to  retain 
large  bottles,  &c.  The  material  which  is  retained  in  the  cylinder 
is  guided  by  a  coarse  wood  worm  so  as  to  ensure  that  the 
material  shall  be  retained  in  the  screen  a  sufficient  time  to 
remove  all  dust  and  small  objects.  Large  paper,  rags,  carpets, 
wood,  mill  and  straAv  board,  boxes,  bottles,  tins,  boots,  straw, 
and  other  large  articles  are  sorted  as  delivered,  either  at  the 
end  of  the  screen  or  on  a  ti'avelling  table,  each  article  being  put 
into  its  own  class  or  bin.  The  material  which  passes  through 
the  mesh  of  the  screen  is  elevated  into  a  second  screen  fitted 
with  a  spiral  worm,  so  that  all  the  material  has  to  pass  over  a 
surface  of  about  '270  ft.  in  length  on  a  mesh  Ig  in.  square,  and 
falling  from  the  cylinder  is  met  by  a  blast  of  wind  which  drives 
all  paper  into  a  special  cage  or  cupboard.  The  material  which 
falls  through  the  blast  is  directed  on  to  a  continuously  revolving 
iron  table  and  is  distributed  in  a  thin  layer  of  material,  so  that 
each  article  can  be  at  once  picked  up  and  put  into  its  own  place. 
All  vegetable  and  animal  matter  are  left  upon  the  table  and 
are  deposited  upon  the  ground  by  the  grinding  mill.  The 
principal  products  sorted  from  the  table  are  bones,  large  coal 
and  coke,  metals,  o-lass  and  crockery. 

The  material  which  falls  through  the  1§  in.  mesh  of  this  No. 
2  screen,  is  delivered  into  a  third  screen,  which  is  fitted  with 
two  different  sized  wires,  \\z.,  ^  in.  square  mesh,  and  |  in. 
square  mesh  ;  also  an  outer  or  fourth  screen  with  ^  in.  mesh. 
The  material  that  comes  from  the  end  of  these  screens,  and 
also  that  through  the  ^  in.  mesh  forms  what  the  brickmakers 
call  breeze,  and  is  used  for  burning  bricks.  That  which  passes 
througli  the  f  in.  mesh  is  called  ashes  and  is  mixed  with  the 
clay  that  is  formed  into  the  brick.  This  material  also  forms 
the  fuel  for  the  boilers,  to  provide  steam  for  the  works ;  and 
although  at  first  great  difficulty  was  experienced  to  maintain 
steam,  yet  since  the  introduction  of  a  patent  steel  fire  bar,  with 
a  forced  draught,  this  trouble  has  been  entirely  overcome 
and  there  is  not  the  slightest  difficultv  in  maintainini;  the 
steam  pressure  required.  It  has  also  been  found  that  on 
account  of  the  very  small  surface  of  bar  in  contact  with  the 
fuel,  and  the  very  large  volume  of  air  in  numerous  and  fine 
streams  and  that  also  heated,  the  combustion  is  practically 
perfect.     Another  great  advantage  is  also  obtained,  tiie  clinker 
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(of  which  there  is  about  30  per  cent.)  does  not  adhere  to  the 
fire-bars,  and  can  be  removed  with  the  greatest  ease.  The  pro- 
ducts of  combustion  can  be  finally  passed  through  scrubbers 
before  discharging  them  into  the  air. 

A  load,  or  ton,  from  the  time  it  is  shot  from  the  cart  will 
pass  through  and  be  sorted  into  its  various  places  in  from  five  to 
seven  minutes. 

One  very  important  feature  and  to  which  I  would  call 
your  attention  is  the  means  by  which  it  is  made  a  perfectly 
healthy  and  sanitary  occupation.  The  first  screen  into  which 
the  dust  cart  delivers  its  contents  is  provided  with  a  very 
powerful  exhaust  fan,  which  extracts  7,000  cubic  feet  of  air  ]>er 
minute,  drawing  in  any  odour  and  all  particles  of  dust  that  rise 
in  the  screen,  and  discharges  these  into  closed  ashpits  under  the 
boiler  fires,  so  providing  the  forced  draught,  and  at  the  same 
time  burning  the  dust  and  vapours.  At  various  points  inlets 
from  other  screens  and  dust  chambers  are  taken  into  the  main 
tube,  so  that  "  it  prevents  injury  to  the  dust  sorters,  and  the 
atmosphere  in  which  the  operations  take  place  is  kept  pure." 

Having  given  a  general  description  of  the  process,  it  will  be 
well  to  point  out  the  uses  to  which  the  13  classes  of  material 
can  be  put — 

Paper  and  rags  are  made  into  a  common  brown  paper  or 

leather  l)oard. 
Straw  and  fibrous  material  and  small  pieces  of  paper  for 

straw  boards. 
Woollen  rags  are  sold  for  shoddy. 
Large  coal  and  coke,  sold. 
Iron,  sold. 

Bottles  are  sold  for  re-use,  &c. 

Crockery  has  been  sold  for  re-manufacture.     Offers  have 
also  been  made  for  it,  if  broken  up  and  sorted  into 
sizes,  for  use  in  tar  paving  instead  of  marble  chips. 
Ashes  and  breeze  into  block  fuel  for  steam  purposes,  or 

for  electric  lighting,  or  for  brickmakers. 
The  vegetable  and  animal  substance  with  the  fine  dust  and 
the  bones  for  agricultural  purposes,  or  as  a  basis  for 
distributing  strongly  concentrated  manure  (such    as 
nitrate  of  soda). 
Mineral,  such   as   the    clinkers,  stones,  Ac,  for  concrete 

blocks  or  artificial  paving  stones. 
The  clinkers  being  very  hard  are  also  suital?le  for  mortar, 

or  to  use  in  lieu  of  sand  on  wood  and  other  roads. 
Broken  glass  can  be  remade  into  bottles,  &.C.,  or  used  for 
making  glass-paper,  or  as  a  flux. 
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Tins,  these  by  a  simple  process  can  be  cleansed  from  the 

fats   adhering  to  them,  and  the   solder  run  off  and 

collected,  whilst  the  plates  are  melted  and  run  into 

sash  weights  or  slabs ;   or  the  plates  can  be  bundled 

up  and  sent  to  the  mills  to  be  re-forged. 

There  is,  therefore,  not  only  a  use  for  every  portion  of  the 

house  dust,  but  when  so  divided  and  dealt  with,  these  products 

possess  a  commercial  value,  and  will  pay  all  the  expenses  of 

manufacture  and  leave  a  handsome  profit  on  the  outlay. 

Looking  at  all  other  modes  of  disposal,  whether  shoots,  barging 
awav,  carrying  to  sea,  or  the  Destructor,  not  one  can  compare, 
as  ail  of  these  even  according  to  the  most  sanguine  reports  and 
low  estimates,  are  acknowledged  to  be  carried  out  at  a  loss,  and 
in  most,  if  not  all  cases,  the  loss  is  very  great. 

Another  very  great  economy  can  be  effected  by  this  system 
of  utilisation — that  is  the  cartage.  These  works  can  be  placed 
at  any  convenient  position  in  a  town  or  parish,  as  the  works 
can  be  conducted  without  the  slightest  nuisance  to  the  neigh- 
bourhood, this  ha^'ing  been  practically  proved  by  the  Refuse 
Disposal  Company  having,  even  with  the  incomplete  experi- 
mental works  at  Chelsea,  carried  them  on  for  nearly  five  years, 
although  closely  watched  for  months  by  persons  specially  paid 
to  do  so,  and  by  neighbours  opposed  to  the  works  being  placed 
in  Lots  Road.  The  Company  have  only  once  been  summoned 
before  a  magistrate,  and  the  case  was  adjourned  and  then 
dismissed,  the  nuisance  being  only  the  result  of  an  accident. 

That  there  is  no  nuisance  is  also  amply  confirmed  by  tlie  fact 
that  three  Vestries,  viz.,  Kensington,  Westminster,  and  Chelsea, 
are  daily  delivering  portions  of  their  dust. 

The  question  noAv  arises  are  Vestries  or  Corporations  to  put 
up  these  works  ?  Do  their  powers  only  permit  them  to  spend 
the  ratepayers'  money,  or  can  they  carry  on  a  trading  process  to 
save  the  ratepayers'  money  ?  That  is  a  question  they  can 
answer;  but  it  is  my  opinion  that  before  very  long  we  shall 
find  the  commercial  world  will  take  up  the  Company's  process 
as  a  business  of  a  very  profitable  character. 


[This  discussion  applies  to  the  two  preceding  papers  hy  Charles 
Jones  and  Joseph  Russell.] 

Mr.  C.  H.  Lowe  (Hampstead)  thought  that  if  all  that  Mr.  Russell 
had  described  could  be  carried  out,  it  would  bo  a  happy  time  for 
Vestries,  but  he  bad  not  any  personal  knowledge  of  the  process. 
In  Hampstead,  after  deliberating  on  the  question  of  providing  a 
Destructor  for  three  years,  they  selected  a  site  at  some  distance  from 
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their  district.  The  cost  of  removal  and  disposal  of  house  refuse  in 
Hampstead  amounted  to  about  eleven  shillings  per  bouse  per  annum, 
or  6s.  a  ton.  He  thought  that,  although  it  was  possible  to  realize 
something  from  the  waste  products  by  a  process  such  as  Mr.  Russell 
had  described,  there  would  always  be  the  cost  of  collection.  This  in 
Hampstead  amounted  to  about  <£6,000;  the  carts  being  able  to  collect 
and  deliver  at  the  Destructor  two  loads  per  day.  The  Destructor  in 
Hampstead  consisted  of  eight  cells,  and  cost  about  twenty-five 
shillings  a  da}'  for  working.  The  total  cost  of  the  Destructor  was : 
£2,4.57  for  land  ;  building,  £4,500  ;  total,  £6,957.  The  residuum 
fi'oni  the  Destructor  was  about  25  per  cent.,  16*5  clinker,  8*5  line  ash. 

Mr.  r.  D.  AsKEY  (Hornsey)  did  not  favour  the  now  general  idea  of 
rendering  noxious  matters  innocuous  by  means  of  fire.  He  thought 
that  waste  products  should,  as  far  as  possible,  be  returned  to  the  soil, 
or  otherwise  utilised.  He  hoped  that  Mr.  Russell's  process  might 
be  found  practicable  for  general  application.  With  regard  to  the 
Destructor  at  Hornsey,  they  had  a  Fume  Cremator  added  to  it,  but 
did  not  find  it  necessary  to  use  it  so  long  as  the  firing  of  the 
furnace  was  carefully  attended  to.  The  chimney  of  the  Destructor 
was  217  feet  high.  The  cost  of  using  the  Cremator  came  to  about 
£800  a  year,  as  they  found  it  necessary  to  use  coke  for  firing.  They 
had  tried  the  use  of  coke  breeze,  but  it  caused  large  volumes  of 
smoke. 

Mr.  Alliott  (Nottingham)  thought  it  was  an  interesting  question 
to  what  extent  Mr.  Russell's  process  was  likely  to  pay  ;  and  there  was 
another  important  question — supposing  it  to  pay,  was  it  desirable  from 
a  sanitary  point  of  view?  As  the  whole  process  consisted  practically 
in  sorting  there  was  nothing  that  would  destroy  germs  of  disease 
that  might  be  accumulated  in  the  refuse.  It  was  well  known  that 
all  sorts  of  things  find  their  way  into  dust  receptacles,  and  although 
they  cause  no  evil  at  the  works  may  carry  it  elsewhere.  That  the 
Destructor  is  becoming  more  popular  is  shown  by  the  fact,  that 
during  1891  the  number  of  new  cells  erected  had  added  about 
50  per  cent,  to  the  number  of  those  already  in  use.  With  regard 
to  the  cost  of  using  the  Destructor  at  Hornsey,  he  thought  that 
if  they  M'ere  unable  to  burn  anything  but  large  coke  it  was  probably 
due  to  a  want  of  knowledge  of  how  to  use  the  apparatus.  At 
Leicester  the  cost  of  working  the  Destructor  was  8d.  per  ton  of 
refuse  less  the  returns  for  by-products  and  steam  power.  Tf  nitro- 
genous matter  is  to  be  returned  to  the  soil,  this  wouhl  be  effected  to 
a  much  larger  degree  by  adopting  the  pail  system  for  the  disposal  of 
foecal  matter,  than  by  any  method  of  dealing  with  ashes  and  other 
house  refuse. 

Mr.  C.  H.  Cooper,  Assoc.M.Inst.C.E.  (Wimbledon)  said  they 
were  all  interested  in  the  experimental  process  being  carried  out  by 
Mr.  Russell  at  Chelsea.  He  wondered  that  the  farms  on  London 
clay  had  not  made  more  us(>  of  ash  refuse  for  mixing  with  the  soil. 
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The  ^"imbledoii  sewage  farm  had  been  greatly  improved  by  trenching 
in  house  refuse.  He  did  not  see  how  they  managed  to  cremate  refuse 
at  anvthing  like  lOd.  per  ton,  taking  into  account  the  cost  of  labour 
and  plant  necessary.  It  had  been  suggested  that  house  sewage  could 
be  mixed  with  the  dust  refuse,  and  burnt  in  the  Destructors  ;  but  it 
was  almost  impossible  to  store  this  mixture  \\ithout  nuisance  while 
it  was  waiting  to  be  ci-emated. 

The  Chairman,  Sir  Thomas  Crawford  CBlackheath )  thought  that 
everyone  would  be  struck  by  the  products  that  Mr.  Eussell  had  been 
able  to  obtain  from  house  refuse.  There  appeared  to  be  two 
processes  under  discussion  for  dealing  with  this  matter — cremation, 
and  sorting  and  utilising.  Hardly  anything  had  been  said  during 
the  discussion  about  the  removal.  This  was  important  from  a 
sanitary  point  of  view,  and  was  very  bad  in  his  own  district.  It  was 
essential  that  this  question  should  be  dealt  with  before  it  came  to  the 
question  of  disposal.  His  sympathies  were  in  favour  of  destruction 
by  fire,  from  a  health  point  of  view,  but  he  could  not  but  approve  of 
the  efforts  made  for  utilising  these  products. 

Mr.  J.  ErssELL  (Chelsea)  said  that  he  did  not  think  he  had 
exaggerated  in  describing  the  products  obtained  from  house  refuse. 
People  were  glad  to  use  the  block-fuel  made  at  the  works,  and  he 
gave  results  of  some  tests  as  to  its  value.  He  saw  no  reason  why 
house  refuse  should  not  be  collected  daily,  the  receptacles  being 
taken  away  and  fresh  ones  left ;  this  would  get  rid  of  many  evils 
now  arising  from  house  refuse. 

Mr.  C.  JoxES,  M.Inst.C.E.  (Ealing),  said  that  he  had  visited  the 
Separation  Works  at  Chelsea,  and  was  delighted  to  see  the  way  in 
which  every  scrap  was  utilized.  He  thought  it  was  wonderful  how 
thev  managed  to  deal  with  so  much  material  in  so  small  a  place, 
and  the  whole  arrangement  was  so  very  creditable.  With  regard 
to  the  cost  of  working  a  Cremator  he  well  knew  that  it  might  be 
made  to  spend  a  lot  of  money.  At  Ealing  they  had  seven  cells  at 
work,  costing  only  =£1  IGs.  a  week.  They  made  a  good  use  of  the 
assets,  and  the  final  cost  was  Sgd.  per  ton  of  refuse  dealt  with. 
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THE  AIR  A^D  WATER  OF  LONDON :  ARE 
THEY  DETERIORATING? 

By  Louis  C.  Parkes,  M.D.,  D.P.II.Lond.Univ.,  Lecturer  on 
Public  Health  at  St.  George's  Hospital,  Medical  Officer  of 
Health  and  Public  Analyst  for  Chelsea. 

Bead  at  a  Sessional  Meeting^   March  ^th,   1892. 


Fro.ai  time  to  time,  to  those  who  are  of  a  reflective  turn  of 
mind,  and  more  especially  to  Medical  Officers  of  Health  who 
are  so  intimately  ac(juainted  with  Public  Health  questions,  the 
question  suggests  itself — is  London  a  better  place  to  live  in,  as 
regards  health  and  comfort,  than  it  was  half  a  century  or  so 
ago  ?  Those  Avho  are  acquainted  with  the  past  and  present 
conditions  of  life  of  the  mass  of  the  population,  would  answer 
largely  in  the  affirmative,  but  nevertheless  with  cei'tain 
reservations.  There  can  be  no  question  that  the  majority  of 
the  population  is  far  better  housed  now  than  at  any  previous 
time  in  the  histor)'  of  London.  Slums  and  rookeries  have  to  a 
considerable  extent  disappeared ;  improved  houses,  and  working- 
class  dwellings  of  substantial  character  have  been  erected ; 
streets  have  been  widened ;  open  spaces  have  been  secured  ;  and 
all  classes  have  benefited  enormously  by  the  growth  of  practical 
sanitary  knowledge  in  drainage,  house  sanitary  arrangements, 
and  sewerage.  A  public  health  service,  on  the  whole  of  a  Aery 
efficient  kind,  has  grown  up  in  London,  and  sanitation  is  now 
enforced  in  a  way  which  50  years  ago  would  have  appeared 
almost  incredible. 

Vast  improvements,  then,  have  been  eifected;  and  we  see 
the  results  of  the  improvements  in  a  lowered  general  death-rate, 
and  in  a  greatly  tliminished  morality  from  small-pox,  scarlet 
fever,  typhus,  typhoid  fever,  and  diarrhoea — diseases  of  the 
zymotic  class  usually  said  to  be  preventable.  For  instance, 
during  the  five  years,  l<S8()-90,  the  death-rate  from  small-]x>x 
in  London  was  only  one  per  million,  as  against  40i^  per  millii»n 
in  1841-50  ;  during  the  ten  years,  1881-90.  the  death-rate  from 
scarlet-fever  was  833  per  million  as  against  1133  per  million 
in  1861-70;  during  the  same  decenniuni  the  death-rate   from 
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fever  (typhus,  enteric,  aud  continued  fever),  was  205  per 
million  as  acjainst  979  per  million  in  1841-50 :  and  the  death- 
rate  from  diarrhoea  in  1881-90  was  749  per  million  as  against 
1030  per  million  in  1851-60.  Virulent  cholera  has  been 
practically  extinguished  during  the  past  20  years  in  London 
and  in  the  country  generally. 

It  is  true  that  sanitary  improvements  have  had  little  or  no 
effect  in  lowering  the  mortality  from  measles  and  whooping 
cough — these  being  diseases  of  early  childhood,  over  which  it  is 
extremely  difficult  to  exercise  any  effectual  public  control.  It 
is  also  true  that  chphtheria  has  shown  a  notable  increase,  and 
caused  a  heavy  mortality  in  London  during  the  past  ten  years, 
the  death-rate  for  1881-90  being  259  per  million,  as  against 
only  122  per  million  in  the  preceding  decennium,  but  this  is  no 
doubt  the  ]n'ice  we  have  to  pay  for  our  system  of  compulsory 
elemeutarv  education,  which  causes  the  agorecration  of  such 
large  numbers  of  children  in  confined  spaces. 

During  the  past  two  years,  also,  influenza  has  been  with  us,  and 
has  raised  the  death-rate  by  some  2,000  per  million  during  its 
visitations.  We  can  at  present  only  plead  want  of  knowledge 
of  how  to  exercise  control  over  this  disease  in  its  epidemic  form. 
It  is  certain  that  the  ordinary  methods  of  notification,  isolation, 
and  disinfection  are — even  if  they  were  put  in  force — powerless 
to  arrest  the  spread  of  the  epidemic.  They  have  not  been  put 
in  force  up  to  the  present,  however ;  and  we  are  forced  to  be 
content  with  a  policy  of  inactivity,  whilst  we  watch  the  ravages 
of  a  communicable  malady,  a  policy  which  furnishes  a  curious 
commentary  on  the  limitations  of  human  knowledge  at  the  end 
of  the  nineteenth  centiuy. 

With  all  its  modern  sanitary  improvements,  however,  one,  if 
not  two,  of  the  most  vital  factors  of  life  in  London,  is  under- 
going steady,  continuous  degeneration.  I  allude  to  the  air  of 
London,  and  in  a  less  degree  to  the  water  of  London. 

Tlie  degeneration  of  the  air  is  due  to  the  continuous  gro\%i:h 
of  the  town,  Avhich  year  by  year  removes  the  centre  of  the  city 
further  and  further  away  from  the  country,  and  to  the  steady 
increase  of  smoke  from  coal  fires  poured  into  the  atmosphere.  It 
is  a  curious  and  interesting  fact  that  London  is  dependent,  one 
might  say,  almost  for  its  life,  upon  tiie  winds  which  bring  pure 
air  to  it  from  the  country.  It  is  very  seldom  that  the  atmosphere 
in  this  climate  is  j)ositively  stagnant.  Up  aloft,  above  the 
chimney  tops,  there  is  usually,  even  on  the  calmest  days,  a  just 
perceptible  current,  which  serves  to  carry  away  the  smoke  and 
vitiated  air,  and  brings  fresh  air  in  its  place.  When,  liowever, 
during  anticyclonic  comlitions,  the  atmosphere  is  positively 
stagnant,  London,   in  winter,  creates  an  atmosphere  which  is 
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positively  irrespirable.  I  need  luirdly  remind  you  of  the  week's 
fog  just  before  Christmas  List,  nor  describe  in  detail  what  you 
all  probably  experienced. 

Nor  is  this  fog  to  be  wondered  at  when  we  consider  tliat 
there  are  some  <SO(),000  houses  in  London,  each  with  half  a 
dozen  or  more  chimneys  in  communication  with  an  open  fire- 
place :  that  some  seven  million  tons  of  coal  are  burnt  annually 
in  the  metropolis,  or  some  20,000  tons  a  day — on  a  cold  winter's 
day  as  much  as  40,000  tons  is  said  to  be  consumed — of  which 
daily  quantity  200  tons  will  escape  into  the  air  as  fine  carbon 
or  soot,  with  probably  an  equal  amount  of  sulphur  as  sulphurous 
acid.  There  will  be  also  produced  about  bO,0(3o  tons  of  carbonic 
acid  to  helj)  vitiate  the  air.  The  latter,  being  a  gas,  would 
escape  easily  and  diffuse  with  the  fresh  air  were  it  not  for  the 
suspended  sooty  i)articles  in  the  fog ;  and  thus  it  is  easy  to 
understand  that  the  air  of  a  yellow  London  fog  may  contain  12 
or  14  volumes  of  this  gas  in  10,000  parts,  as  against  the  normal 
4  per  10,000.  The  evil  is  bad  enough,  but  it  is  increasing. 
Every  year  some  15,0U0  or  1(),000  new  houses  are  added  to 
London's  huge  bulk,  each  burning  its  due  proportion  of  coal, 
and  the  number  of  foggy  days  in  a  year  is  gradually  increasing. 

The  mortality  and  illness  produced  by  a  dense  yellow  fog  in 
London  is  not  difficult  to  demonstrate.  For  instance,  the 
death-rate  of  London  for  the  fortnight  ending  December  19th, 
1891,  when  ordinary  atmospheric  conditions  preAailed,  was 
only  18  per  1,000.  The  great  fog  commenced  on  the  20th, 
and  lasted  until  night  time  on  the  2oth.  The  death-rate  of 
London  for  the  fortnight  ending  January  2nd,  1892,  was  32 
per  1,000,  or  14  per  thousand  in  excess  of  the  previous  foii;- 
night,  and  the  aggregate  mortality  from  diseases  of  the  respira- 
tory organs  in  the  fortnight  exceeded  the  corrected  average  by- 
829.  As  a  matter  of  fact,  the  excessive  death-rate  was  very 
largely  due  to  lung  diseases  brought  on  or  aggravated  by  the 
condition  of  the  atmosphere  in  Christmas  week.  Little,  if  any, 
part  of  this  heavy  mortality  can  be  attributed  to  influenza,  as 
this  disease  did  not  become  widely  epidemic  in  London  until 
after  the  first  week  in  .January  ;  but  the  subsequent  high 
death-rates  in  London,  which  then  prevailed  until  the  midille 
of  February,  are  no  doubt  chiefly  due  to  influenza  mortality  ; 
although  it  may  well  be  that  the  Christmas  week  fog  prepared 
the  way,  so  to  speak,  for  the  influenza,  and  weakenetl  the 
defences  of  the  body  at  the  very  time  when  it  was  most 
im])ortant  that  they  should  bo  at  their  strongest.  At  any  rate, 
the  epidemic  through  which  London  has  passed  has  been  far 
and  away  more  fatal  in  its  effects  than  cither  of  its  prede- 
cessors. 
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Fogs,  however,  are  but  exaggerated  types  of  what  London 
air  is  during  all  the  winter  months.  They  concentrate  public 
attention  for  a  time,  but  are  soon  forgotten,  like  all  other 
experiences  which  are  painful  to  remember.  The  smoke,  nor- 
mally present  in  winter  in  our  atmosphere,  cuts  off  a  good 
deal  of  light,  as  witness  the  "  duration  of  sunshine  "  records  in 
London  and  in  the  country  outside  of  London.  Ozone  is 
practically  absent  from  the  air  of  London,  and  the  carbonic 
acid,  even  of  the  most  open  spaces,  is  usually  about  0"5  per 
10,000  parts  in  excess  of  that  in  country  air.  It  is  difficult  to 
sav  what  exactly  are  the  effects  of  the  deteriorated  atmosphere 
on  the  health  of  Londoners ;  but  I  think  it  may  safely  be 
assumed  that  much  of  the  anoemia,  which  is  so  characteristic 
of  London  citizens — the  pale  faces,  and  disordered  digestions — 
and  many  of  the  wasting  diseases  of  children,  more  especially 
rickets  and  scrofula,  are  to  no  small  extent  due  to  a  condition 
of  atmosphere  which  prevents  the  perfect  action  of  the  lungs,  and 
the  complete  oxygenation  of  the  blood,  and  so  lowers  the  tone 
of  the  body  and  the  ability  to  repel  the  invasion  of  disease. 
There  is  also  the  irritant  effect  of  the  dust  and  soot  particles 
breathed  into  the  lungs  and  deposited  in  the  bronchial  glands. 
These  foreign  particles  are  not  obviously  injurious  to  the 
majority  of  people,  but  they  may  affect  some.  Li  any  case 
they  do  no  good. 

We  must  next  consider  what  remedy,  if  any,  there  is  for  this 
evil,  affecting,  as  it  does,  a  population  of  four  and  a  half  million 
people,  and  increasing,  as  it  does,  in  magnitude  year  by  year. 
Many  people  are  inclined  to  look  on  London  fogs  as  natural 
phenomena  inherent  to  London's  site  and  climate,  and  there- 
fore incapable  of  remedy.  But  this  is  a  grand  mistake.  White 
mists  are,  no  doubt,  inseparable  concomitants,  under  certain 
atmospheric  conditions,  of  low  lying  positions  on  tidal  rivers  not 
far  aw-ay  from  the  sea ;  but  yellow  fogs  are  the  products  of  coal 
combustion  mixed  up  with  nature's  wliite  mists,.the  latter  being 
of  a  comparatively  harmless  kind,  and  limited  more  or  less  to 
night-time,  as  they  are  rapidly  dispersed  by  the  sun's  rays. 

It  is  now  generally  acknowledged  that  at  least  95  per  cent, 
of  the  smoke  in  London  issues  from  the  chimneys  of  dwelling- 
houses,  the  other  5  per  cent,  being  "manufacturing"  smoke. 
Consequently  any  attempt  to  deal  Avith  the  smoke  nuisance 
must  aim  at  controlling  the  methods  of  combustion  adopted  by 
the  householder.  The  manufacturer  is  already  within  the  law  ; 
but  the  chimneys  of  private  dwelling-houses  may  pour  out  as 
much  black  smoke  as  they  can,  with  impunity.  I  am  not  an 
expert  in  this  matter,  and  I  have  brought  this  subject  forward 
more  with  the  view  of  giving  an  opportunity  to  those  Fellows, 
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Members,  or  Associates  of  The  Sanitary  Institute,  who  are  well 
and  practically  acquainted  with  nietliods  of  licatinir  and  of 
smoke  prevention  to  express  their  opinions  than  to  air  my  own 
views.  After  the  discussion  it  may  be  possible  to  fonnulate 
some  resolution  which  will  carry  the  sense  of  the  meeting,  and 
will  show  the  public  the  lines  upon  which  The  Sanitary  Institute 
is  of  o])inion  that  the  question  of  smoke  abatement  in  London 
should  be  approached. 

I  will,  however,  propound  the  followinrj  as  bein£f  questions  to 
be  discussed,  and  if  possible  decided  one  way  or  another. 

(1)  Is  it  reasonable  to  hope  that  the  voluntary  adoption  in 
old  houses,  or  the  compulsory  enforcement  in  new  houses  of 
smoke  preventing  stoves  designed  to  burn  ordinary  domestic 
house  coal,  Avill  visibly  and  satisfactorily  al)ate  the  smoke 
nuisance  in  the  metropolis  ? 

(2)  Can  the  use  of  anthracite  or'  other  smokeless  coal  be 
made  compulsory  throughout  London,  to  the  exclusion  of 
ordinary  house  coal,  having  regard  to  the  fact  that  such  coal  is 
not  well  suited  to  burn  in  ordinary  domestic  open  fire-places, 
and  that  the  present  output  is  said  to  be  at  present  only  some 
4,000  tons  a  dav — London  alone  requiring  on  an  average  at 
least  20,000  tons  a  day  ? 

(3)  Is  it  possible  to  adopt,  and  render  acceptable  to  the  bulk 
of  the  ratepayers,  a  system  (municipal  or  by  private  enteiq:)rise), 
of  heating  houses  by  steam  or  hot  water  pipes  ? 

(4)  Is  the  remedy  to  be  looked  for  in  the  municipalisation  of 
the  London  gas  undertakings,  with  the  production  of  a  cheap 
gas  at  Is.  or  Is.  (id.  per  lOUO  cubic  feet  ?  For  at  this  figure 
gas  could  be  used  for  heating  purposes  as  cheaply  as  coal  at 
20s.  per  ton,  equal  heating  effects  being  produced  in  dwelling- 
rooms  by  open  gas  fires  of  good  design,  as  by  coal  fires. 

With  reference  to  this  latter  question,  subsidiary  questions 
arise  as  to  whether  (a)  it  will  be  necessary  to  supply  a  gas  free 
from  illuminants,  to  be  used  for  heating  and  cooking  purposes 
only ;  and  {b)  to  manufacture  the  gas  in  the  colliery  districts  at 
the  pit's  mouth,  and  supply  it  to  London  through  enormous 
mains  under  graduated  pressure ;  in  order  that  the  price  mav 
be  so  low  as  to  allow  gas  to  compete  successfully  against  coal. 

I  have  said  nothing  as  to  the  adoption  of  systems  of  slow 
combustion  close  stoves  in  houses,  heated  by  coke  (u-  smokeless 
coal,  as  it  appears  to  me  that  our  climate,  our  habits,  and  our 
customs  do  not  admit  of,  and  indeed  are  strongly  opposed  to  the 
system,  which  answers,  however,  well  enough  in  countries  with 
very  cold  and  prolonged  winters,  when  the  chills  and   draughts 

Produced  by  open  ventilating  fire-places  would  be  intolerable, 
t  seems  as  if  no  system  of  heating  could  be  adopted    in  this 
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country,  whicli  does  not  preserve,  more  or  less  intact,  the  open 
hearth,  the  cheerful  blaze  or  glow  of  incandescent  particles, 
and  the  escape  of  a  large  quantity  of  heated  aii'  up  a  flue, 
constituting  the  ventilation. 

All  this  is  very  much  against  any  general  adoption  of  hot 
water  or  steam  heating  in  ordinary  dwelling-houses ;  and  as  far 
as  my  own  experience  goes,  smoke  preventing  stoves  are  only 
smoke  preventing  when  properly  managed,  disobedience  to 
instructions,  or  carelessness,  usually  meaning  a  production  of 
smoke  in  considerable  quantity.  The  choice  seems  therefore  to 
lie  between  the  compulsory  use  of  smokeless  coal ;  or  the  taking 
of  such  steps  by  the  citizens,  as  a  whole,  as  will  secure  the 
enonnous  cheapening  of  coal  gas,  aud  then  by  placing  a  tax  on 
all  kinds  of  coal  grates,  or  even  upon  smoke-producing  coal  itself, 
to  render  it  more  economical  for  everybody  to  burn  coal  gas  as 
a  fuel. 

It  is  true  that  coal  gas  produces,  for  equal  heating  effect,  as 
much  carbonic  and  sulphm'ous  acids  as  coal  does,  but  the  ab- 
sence of  the  suspended  carbon  soot  particles  makes  all  the 
difference  as  regards  yellow  fog.  Without  the  suspended  sooty 
particles  in  the  air  to  form  a  nucleus  for  the  moisture,  the 
gaseous  products  of  combustion  will  be  enabled  to  escape  into 
and  diffuse  Avith  enormous  masses  of  fresh  air,  and  the  dark, 
black,  acrid,  suffocating,  choking  atmosphere,  which  constitutes 
the  modern  London  fog,  will  become  a  thing  of  the  past.  This 
sounds,  perhaps,  very  optimistic  and  improbable,  but  it  is  feasible 
to  restore  purity  to  the  London  air,  if  we  only  set  about  it  the 
riffht  way.  That  the  results  of  abolishing  smoke  would  be 
remunerative,  and  well  worth  the  vast  outlay  needed  in  the  first 
instance,  is  a  statement  of  the  trath  of  Avhich  I  am  firmly 
couAnnced. 

As  regards  the  water  supply  of  London,  I  am  afraid  we  are 
working  within  a  A"icious  circle,  as  we  are  doing  with  our  air. 
Year  bv  vear  London  increases  in  size  and  population.  Year 
bv  year  the  towns  and  villages,  and  London  suburbs  in  the 
Thames  and  Lee  valleys,  are  increasing  as  rapiilly.  The  water 
drawn  from  the  Thames  and  Lee  has  consequently  to  supply  an 
ever  increasing  population,  and  the  limits  will  before  long  be 
reached,  when  the  resources  of  these  rivers  as  reservoirs  of 
water,  will  be  stretched  to  their  uttermost. 

As  the  villages  and  towns  on  the  upper  reaches  of  the  rivers 
and  their  tributaries  increase  in  size,  there  is  a  constantly  in- 
creased tendency  for  larger  quantities  of  the  waste  refuse  of 
these  communities  to  find  their  way  into  the  streams  and 
rivers  which  are  the  natural  drainage  beds  of  the  localities. 
This  tendency  to  increase  in  pollution  can  only  be  kept  in  check 
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by  tlie  watchfulness  and  devotion  to  duty  of  River  Conservators, 
and  by  increased  effort  on  the  part  of  the  water  companies  in 
the  filtration  and  purification  of  the  water  they  supply. 

One  of  the  special  drawbacks  of  the  Thames  and  Lea  water 
companies,  is  the  compulsion  they  are  under  to  take  in  water 
from  the  river,  when  it  is  in  flood,  owing  to  the  insufficient 
capacity  of  their  storage  reservoirs.  The  turbid  and  foul  water 
from  the  river  in  flood  is  most  difficult  to  filter  effectually,  with 
the  result  that  a  coloured,  turbid  water,  containing  an  undue 
amount  of  organic  matter,  is  at  such  times  supplied  to  the  con- 
sumers in  London.  This  happened  notably  last  autumn,  when, 
owing  to  the  continuous  heavy  rains,  the  Thames  was  in  flood 
for  a  very  long  period,  and  the  water  supplied  by  a  great 
majority  of  the  Thames  water  companies  to  London  was  dis- 
tinctly much  inferior  to  the  average  quality.  Who  can  say 
how  much  illness  and  loss  of  health  was  attributable  to  that 
wholesale  depreciation  in  quality  of  our  water  supply  ? 

It  will  not  be  amiss  to  turn  to  the  Reports  of  the  Official 
Water  Examiner  to  see  for  ourselves  what  was  the  quality  of 
the  water  supplied  to  London  in  189 L 

*'  At  the  end  of  January,"  writes  the  Water  Examiner,  "  a 
practical  illustration  occurred  of  the  incapacity  of  the  existing 
works  for  dealing  with  the  excessively  turbid  water  which  the 
Thames  ocasionally  affords.  The  breaking  up  of  the  prolonged 
frost,  and  the  rainfall  of  the  29th  January,  produced  a  flood  in 
the  river  of  exceptionally  muddy  and  polluted  water.  The 
filters  having  already  suffered  in  condition  from  the  gi'eat  diffi- 
culty experienced  in  cleaning  them  when  covered  with  ice, 
were  overtaxed  by  the  turbid  water  Avhich  was  unavoidably 
admitted,  and  the  supply  delivered  into  London  on  the  oOth 
January,  and  for  some  succeeding  days  was  much  discoloured." 
Dr.  Frankland  reported  in  February  that  the  water  abstracted 
by  the  Thames  companies  was,  in  all  cases,  of  very  inferior 
quality,  being  polluted  by  an  abnormal  amount  of  vegetable 
organic  matter.  That  of  the  Grand  Junction  Company,  sup- 
plied to  over  half  a  million  of  people,  on  the  5th  February, 
surpassed,  in  respect  of  organic  impurity,  any  sample  of  Thames 
water  examined  during  the  past  25  years.  It  was  opalescent 
from  imperfect  filtration,  and  was  not  in  a  fit  state  for  dietetic 
use. 

After  a  time  the  water  appears  to  have  regained  its  average 
standard  of  purity,  but  in  JSeptember  we  find  it  again  reported 
that  the  water  abstracted  from  the  Thames  suffered  considerable 
deterioration  in  consequence  of  the  flooded  state  of  the  river. 
The  supply  of  the  Chelsea  Company  was  least  affected,  this 
company  having   the    largest    storage    capacity  for   unfiltered 
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water,  viz.,  14 "1  days  supply,  or  more  than  double  that  of  most 
of  the  other  Thames  companies. 

In  October  we  find  that  the  water  abstracted  from  the 
Thames  by  all  the  companies,  except  the  Chelsea,  was  verj 
seriously  affected  by  heavy  floods.  It  was  brownish  in  colour, 
and  the  organic  matter  in  solution,  although  chiefly  of  vegetable 
origin,  had  been  increased  in  amount  to  a  very  objectionable 
extent.  ''  It  is  evident,"  writes  Dr.  Frankland,  "  that  these 
companies,  with  their  present  limited  storage,  are  unable  to 
avoid  the  delivery  of  polluted  flood  water." 

In  November  the  Thames  water  supply  had  gend'ally  im- 
proved, but  it  was  then  the  turn  of  the  Chelsea  Company  to 
fail ;  and  the  water  supplied  by  this  company,  which  was  far  the 
best  in  October,  was  the  worst  in  November,  and  contained  73 
per  cent,  more  organic  matter  than  that  supplied  by  the  Lam- 
beth Company  on  the  same  day. 

In  December  the  Chelsea  supply  had  improved,  but  that  of 
the  other  Thames  companies  had  again  fallen  back,  the  excessive 
floods  in  the  Thames  Valley  continuing  and  rendering  it  "most 
difficult  for  the  companies,  who  have  but  small  storage  at  their 
command,  to  send  out  water  fit  for  dietetic  use."  The  water 
of  the  Southwark  Company  was,  indeed,  opalescent  from  finely 
suspended  clay,  which  was  not  removed  by  subsidence  or 
filtration. 

From  the  above  quotations  it  will  be  seen  that  during  five 
months  of  the  year  1891,  the  water  supplied  to  London  from 
the  Thames  was  for  the  most  part  of  inferior  quality,  and  on 
several  occasions  for  day's  together  not  fit  for  dietetic  use,  that 
is  to  say  not  safe  to  drink.  The  river  Lee  is  also  liable  to 
flooding,  and  the  water  abstracted  from  its  lower  reaches  by  the 
East  London  Com])any  exhibited  fluctuations  in  quality  similar 
to  those  affecting  the  Thames.  The  only  water  supplies  to  the 
Metropolis  that  maintain  a  good  standard  of  purity  throughout 
the  year  are  those  of  the  New  River  Company  from  the  upper 
reaches  of  the  Lee,  which  are  comparatively  unaffected  by 
floods,  and  the  deep  well-waters  of  the  Kent,  Colne  Valley,  and 
East  London  Com])anies,  the  latter  being  invariably  described 
as  of  excellent  quality. 

Of  course  it  is  open  to  any  one  to  say,  that  the  year  1891 
was  an  exceptionally  bad  one  for  the  water  companies  owing  to 
the  severity  of  the  frost  in  the  early  part  of  the  year,  and  the 
tremendous  rainfall  in  the  latter  part  of  the  year.  This  may  be 
granted,  but  still  I  think  we  shall  all  agree  that  the  water 
supply  of  London  with  its  4^  million  of  inhabitants  ought  to  be 
independent  of  exceptional  circumstances  of  all  sorts.  As  a 
matter  of  public  health  it  is  not  a  wise  policy,  and  it  is  certainly 
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not  a  scientific  j^rocoeding,  to  take  in  grossly  polluted  waters, 
such  as  the  Thames  or  Lee  in  floods  are,  and  then  endeavour 
to  render  them  ])otable  by  storage  and  filtration  through  sand 
and  gravel.  The  enrleavour  is  not  always  a  successful  one,  as 
I  have  shown  from  official  reports,  and  surely  at  the  end  of  the 
19th  century,  the  citizens  of  the  wealthiest  city  in  the  world, 
have  a  right  to  ask  that  the  water  supplied  to  them  for  domestic 
purposes  shall  be,  like  Caesar's  wife,  above  suspicion. 


Major  Lamoeock  Flowee  (London)  said  he  was  much  interested  in 
Dr.  Parkes'  remarks  on  smoke  abatement,  but  he  thought  it  would  not 
be  reasonable  to  make  every  one  alter  their  stoves  nor  to  institute  a 
house  inspection  to  see  that  proper  stoves  were  in  use.  Some 
diflSculty  would  arise  in  making  the  use  of  anthracite  compulsory, 
and,  moreover,  if  brought  into  general  use,  there  would  not  be 
enough  anthracite  to  supply  the  demand.  Cleans  had  been  found  of 
reducing  the  smoke  from  bituminous  coal  bv  treating  it  chemically, 
but  this  did  not  find  favour  with  the  public  on  account  of  the  trouble 
it  involved.  The  suggested  use  of  steam  and  gas  for  heating  purposes 
would,  he  thought,  never  find  favour  with  the  English  public.  With 
regard  to  the  water  question,  it  was  absurd  to  talk  of  the  Lee  being 
dried-up.  A  considerable  quantity  is  taken,  but  it  still  will  find 
an  additional  10,000,000  gallons  daily.  The  pollution  of  rivers  could 
be  almost  entirely  prevented  by  proper  inspection.  In  the  Lee,  for 
instance,  the  water  at  the  intake  of  the  water-companies  is  equal  to 
the  purity  of  the  river  at  its  source  ;  but  in  the  Thames  the  present 
procedure  against  oifenders  is  too  cumbersome.  He  believed  that  it 
would  be  proved  that  there  is  plenty  of  water  in  the  Thames  and  Lee 
water-sheds  for  the  supply  of  London  ;  and  he  thought  the  London 
County  Council  had  gone  mad  on  the  idea  that  another  source  of  supply 
must  be  found.  It  would  be  fifteen  years  before  Welsh  water  could 
be  brought  into  London,  and  in  the  meantime  nothing  or  little  would 
be  done  to  improve  the  present  source  of  supply. 

Mr.  RoGEES  Field,  M.Inst.C.E.  (London),  said  he  suggested  some 
yeai's  ago  that  the  use  of  smokeless  fuel  might  have  been  encouraged  by 
only  remitting  the  "coal  dues'"  on  this  kind  of  fuel,  and  leaving  them 
on  ordinary  smoke-))roducing  coal.  The  great  difficulty  in  the  question 
of  smoke  and  fog  is  to  convince  people  that  it  is  necessary  to  deal  with 
it.  Ordinaiy  Londoners  think  that  tliey  cannot  help  the  fogs,  aud 
that  after  all  fogs  do  not  do  much  harm.  That  this  view  is  a  mistaken 
one  is  shewn  by  the  fact  that  directly  after  serious  fogs  there  is  a 
great  increase  in  the  deaths  from  diseases  of  the  respiratory  organs. 
It  is  no  use  saying  you  camiot  deal  with  the  fog;  you  must,  if  fogs 
make  it  impossible  to  live  in  Loudon,  and  things  certainly  seemed  to 
be  tending  that  way.     On  the  question  of  the   water  supply,   he 
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thought  the  comparatiAe  purity  of  the  Lee  was  due  to  the  fact  that  the 
whole  vallev,  including  the  tributary  streams,  was  under  inspection. 
In  the  Thames  only  the  main  stream  and  ten  miles  up  the  tributaries 
were  under  inspection,  and  this  was  not  sufficient,  as  a  gi'eat  deal  of 
pollution  was  brought  down  by  the  higher  portions  of  the  tributaries. 
It  would  be  a  long  while  before  London  could  obtain  its  water  supply 
from  other  sources,  though  it  may  be  necessary  eventually  :  in  the  mean- 
time the  present  sources  of  supply  ought  to  be  thoroughly  inspected,  and 
the  supply  made  as  good  as  possible.  He  could  not  agree  that  London 
could  rely  altogether  on  the  Thames  and  the  Lee  for  its  water  supply. 
The  large  amount  of  manured  land  in  the  water-shed  of  these  rivers 
would  always  considerably  add  to  the  pollution.  He  thought  that  the 
whole  question  of  the  sources  of  supply  should  be  dealt  with  in  reference 
to  the  needs  of  the  country  at  large.  Dartmoor,  Wales,  the  Lakes,  and 
some  ai-eas  in  Derby,  were  practically  free  from  pollution,  and  he 
thought  that  all  available  sources  of  supply  ought  to  be  mapped  out 
and  allotted  to  difierent  districts.  He  moved  that,  "  In  the  opinion  of 
this  meeting  of  Fellows,  Members,  and  Associates,  of  The  Sanitary 
Institute,  Parliamentary  permission  should  be  withheld  fi'om  all 
large  appropriations  of  watei'-bearing  areas  in  AA^ales  or  elsewhere, 
until  the  Eoyal  Commission  on  Sources  of  Water  Supply  g^bout  to 
be  appointed  has  reported." 

Mr.  F.  T.  PouLsoK  (Chelsea)  seconded  the  resolution.  He  was  glad 
that  the  Birmingham  Water-bill  should  be  the  means  of  making 
London  look  to  its  water  supply.  There  was  no  doubt  that  fogs 
caused  a  good  deal  of  injury  to  child-life,  and  destroyed  comfort. 
Gardening  in  London  is  a  good  indicator  of  the  purity  of  the  air. 

Dr.  H.  B-.  Kenwood  (London)  said  thatwdth  regard  to  the  prevention 
of  fog  he  thought  that  the  adoption  of  coal-gas  in  place  of  coal  was 
the  most  likely  to  be  adopted,  but  the  question  arose  as  to  what  the 
injurious  effect  of  fog  is  due  to,  and  whether  the  burning  of  so  much 
gas  would  prove  an  advantage  to  the  public  health.  By  the  universal 
adoptioii  of  coal-gas  for  heating  purposes  we  should  certainly  be 
spared  the  dark  and  dirt  of  our  London  fogs,  but  it  is  a  question 
whether  the  very  large  amount  of  injuriovis  gases  which  would  escape 
into  the  atmosphere  as  products  of  coal-gas  combustion,  and  which — 
under  those  atmospheric  conditions  which  give  rise  to  fog — would  be 
held  down  over  the  city  to  be  respired,  would  not  suffice  to  render 
the  air  just  as  injurious  as  it  is  under  the  present  circumstances.  He 
thought  it  might  be  possible  to  find  some  source  of  heat  other  than 
that  of  coal  or  coal-gas  combustion. 

Mr.  S.  C.  G.  rAiECHiLi)  (London)  thought  that  a  good  deal  of  the 
pollution  of  the  Thames  in  dry  seasons  was  due  to  the  house-boats  on 
the  river.  He  asked  whether  it  was  a  fact  that  water  passed  through 
crushed  flints,  absorbed  silica,  and  prevented  the  water  acting  on 
lead-pipes. 
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The  CiiAiBMAX  (Sir  Thomas  Crawford)  said  he  quite  agreed  with 
the  resolution  proposed  by  Mr.  Field  with  regard  to  the  water-supply 
of  London.  He  thought  that  the  attention  of  the  public  had  been 
principally  directed  to  the  surface  water,  but  that  we  should  also 
consider  the  water-bearing  strata  underlying  the  Thames  and  the 
Lee,  where  possibly  we  might  find  a  great  augmentation  of  our 
present  supply.  In  most  cases  the  sub-soil  is  a  great  store-house  of 
water.  If  surface  w^ater  is  used,  it  is  of  great  importance  to  secure 
gathering  grounds  free  from  impurities.  AV"ith  regard  to  fogs,  he  was 
particularly  struck  with  the  health  aspect  of  the  question,  and  he 
thought  it  would  be  very  useful  if  every  health  officer  would  estimate 
the  consequence  of  exposure  to  fogs,  and  suggested  that  the  degenerar- 
tion  of  Londoners  might  be  due  to  fogs. 

The  resolution  proposed  by  Mr.  Eogers  Field  was  carried 
unanimously. 

Moved  by  Dr.  H.  E.  Kexwood  and  seconded  by  Mr.  Coates,  and 
carried  unanimously,  "  That  it  is  important  in  the  interests  of  the 
pubKc  health  that  London  fogs  should  be  enquired  into  by  a  Eoyal 
Commission." 

Dr.  Louis  Paekes  (London)  in  reply  said,  no  doubt  the  physique  of 
Londoners  was  degenerating.  With  regard  to  the  uselessness  of 
inspecting  only  ten  miles  up  tributary  streams  he  instanced  an 
outbreak  of  typhoid  by  which  pollution  was  carried  into  the  Wey 
and  so  to  the  Thames. 
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INAUGURAL    ADDRESS, 

Delivered  September  12th,  189:^. 

oir 

THE  VICTORIAN  ERA,  THE  AGE  OF  SANITATION. 

By  sir  CHARLES  A.   CAMERON,  M.D., 

PRESIDENT   or   THE   COKGEESS. 


My  first  duty,  as  President  of  this  Congress,  is  to  tender  on 
belialf  of  the  Sanitary  Institute  most  cordial  and  hearty  thanks 
to  the  jSlayor,  Municipahty  and  people  of  this  ancient  town  for 
the  kind  reception  they  have  accorded  to  their  visitors.  This 
town  has  no  reason  to  dread  the  scrutiny  to  which  it  will  be 
subjected  by  the  swarm  of  hygienic  critics  attracted  by  this 
Congress,  for  it  would  l)e  indeed  a  happy  day  for  these  countries 
if  all  their  towns  were  as  healthy  as  Portsmouth,  which  in  this 
respect  is  only  exceeded  amongst  the  great  towns  by  three, 
namely,  Norwich,  Derby  and  Brigliton.  In  the  period  1881-90 
the  average  death-rate  in  the  28  largest  towns  of  England  was 
23  ;  in  Manchester  it  was  29*6  ;  in  Portsmouth  it  was  19*6  ;  in 
Brighton  19*0;  in  Derby  19*3;  in  Norwich  19*1.  These  are 
the  death-rates,  corrected  by  age  and  sex  distribution,  and  by  the 
results  of  the  census  of  1891. 

My  next  duty  is  to  express  my  thanks  to  the  Council  of  the 
Sanitary  Institute  for  the  honour  which  they  have  done  me  in 
selecting  me  to  preside  at  this  important  Congress,  in  which  are 
assembled  so  many  of  the  most  distinguished  Sanitarians  of 
these  countries,  and  to  whom  I  am  sure  my  arguments  will 
seem  trite  and  my  facts  tlireadbare.  I  believe  that  I  am  the 
first  Irishman  who  has  been  invited  to  preside  at  any  of  the 
great  annual  gatherings  held  under  the  auspices  of  the  Sanitary 
Institute.  Perhaps  I  may  be  permitted  to  accept  the  fact  as 
a  compliment  paid,  not  so  much  to  so  humble  an  indi\'idual 
as  myself,  as  to  the  country  from  which  I  come,  and  which, 
indeed,  has  of  late  years  no  reason  to  complain  of  being  un- 
noticed by  the  people  on  this  side  of  the  Channel, 

The  reigns  of  many  of  the  Sovereiiius  of  those  countries  have 
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been  rendered  famous  by  successful  wars,  by  great  acquisition 
or  loss  of  territory,  by  religious  and  political  revolutions,  by  the 
works  of  intellectual  giants,  such  as  Shakespeare,  Bacon,  and 
Newton.  The  prosperous  and  prolonged  reign  of  our  beloved  Queen 
has  been  as  pregnant  of  great  events  as  any  of  her  royal  prede- 
cessors, but  the  happiest  and  most  characteristic  feature  of  her 
glorious  reign  of  five-and-fifty  years  is  the  remarkable  improve- 
ment which,  during  that  period,  has  taken  place  in  the  health 
and  comfort  of  her  people.  The  Victorian  era  is  the  age  of 
sanitary  and  social  reforms — of  diminished  sickness,  of  increased 
longe"\4ty.  Never  has  the  British  people  been  so  free,  so 
happy,  so  rich,  so  powerful,  so  educated,  so  moral,  so  philan- 
thropic, so  healthy  as  during  the  Victorian  era. 

From  the  earliest  ages,  since  the  people  of  these  Islands 
emerged  from  barbarism,  some  attention  was  given  to  the 
subject  of  public  health,  and  a  few  enactments,  more  or  less 
relating  to  the  health  of  the  people,  may  be  found  on  the  Parlia- 
mentary Statute  Books  and  amongst  the  edicts  of  the  Sovereigns 
pre%'ious  to  the  nineteenth  century.  Their  provisions  were,  how- 
ever, rarely  enforced,  and  if  all  the  Sanitary  Acts  passed  before 
Her  Majesty's  reign  were  collected,  they  would  form  a  volume 
of  no  great  size.  Let  us  see  what  the  Victorian  age  of  Sanitary 
legislation  and  literature  has  produced. 

The  first  important  official  report  in  reference  to  the  health 
of  the  people  was  issued  in  1842,  under  the  title  of  "Report  of 
the  Sanitary  Condition  of  the  Labouring  Population  of  Great 
Britain  ; "  it  was  soon  followed  by  legislative  action.  A  Factory 
Act  was  passed  in  1844,  and  this  was  the  first  of  the  many 
general  statutes  more  or  less  relating  to  the  public  health  enacted 
during  Her  ^Majesty's  reign.  In  1845  a  Nuisances  Removal  Act 
was  passed,  and  in  1848  the  well-known  Nuisances  Removal  and 
Diseases  Prevention  Act  was  put  on  the  Statute  Book.  In  1866 
a  useful  "  Sanitary  Act"  came  into  operation,  and  in  1872  was 
followed  bv  a  Public  Health  Act.  The  Common  Lodging 
Houses  Act  of  1851  was  the  first  that  dealt  specifically  with  the 
dwellings  of  the  poorer  classes  of  the  community.  These  six 
Acts  of  Parliament  have  all  been  amended  and  extended — some 
of  them  a  great  many  times — and  they  and  the  amending  Acts 
constitute  ])erhaps  the  most  comprehensive  code  of  sanitary  laws 
ever  enacted  in  either  ancient  or  modern  times.  In  addition  to 
those  Sanitary  Acts,  other  important  ones  have  been  })assed  in 
relation  to  burial  grounds,  mines,  town  parks  and  open 
spaces,  the  adulteration  of  food  and  drugs,  the  diseases  of 
animals  used  as  food,  the  sale  of  milk,  margarine,  and  poisons, 
the  pollution  of  water,  trade  nuisances,  the  construction  and 
management  of  bake-houses,  the  storage  of  explosives  and 
petroleum.     Numerous  private  Acts  of  Parliament,  obtained  by 
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local  authorities,  are  either  altogether  sanitary  or  contain 
clauses  relating  to  sanitation. 

Numerous  as  are  the  volumes  of  Sanitary  Laws,  they  are 
exceeded  by  those  containing  the  evidence  in  relation  to 
sanitary  matters  given  before  Parliamentary  Committees,  Royal 
Commissions,  and  "  Departmental "  Committees,  together  with 
the  reports  thereon.  These  "Blue  Books"  constitute  an  immense 
library,  in  which  voluminous  details  are  given  in  relation  to  the 
dwellings,  occupations,  food,  water  supplies,  diseases,  and  medical 
relief  of  man  ;  and  to  the  hygiene  and  municipal  administration 
of  towns.  The  Blue  Books  issued  from  the  Medical  Dej^artment 
of  the  Local  Government  Board  and  the  Army  and  Navy  Medical 
Departments  are  numerous  and  valuable. 

A  third  department  of  sanitary  literature  consists  of  the  annual 
and  special  reports  of  the  Medical  Officers  of  Health,  which  may 
be  numbered  by  thousands.  They  are  the  annals  of  sanitar}' 
progress.  Until  very  recently  they  dealt  only  with  the  health 
of  towns ;  but  in  the  future  we  may  expect  valuable  reports  on 
purely  rural  districts  from  the  County  Medical  Officers  of  Health. 
Until  now  nothing  worth  lioasting  of  has  been  done  to  improve 
the  status  of  health  in  the  open  country ;  but  the  last  Local 
Government  Act  has  created  for  the  rural  districts  Sanitary 
organizations  similar  to  those  Avhich  have  long  existed  in  towns. 
We  might  venture  to  hope  that  under  the  new  regime  of  County 
Councils,  the  well-kno^Aii  rural  death-rate  of  17  per  1,000  may 
be  reduced  to  16  or  less. 

Not  so  numerous  as  the  reports  of  Medical  Officers  of  Health, 
but  not  less  interesting,  are  the  Transactions  and  Journals  of  The 
Sanitary  Institute  and  similar  organizations.  The  journal  of 
the  Statistical  Society  is  rich  in  Sanitary  literatui'e.  The  Trans- 
actions and  Journals  of  Medical  Sanitary  Societies  and  of  the 
Public  Health  Sections  of  Medical  Associations  contain  numerous 
contributions  to  hygienic  literature. 

Public  health  has  its  representatives  amongst  the  periodicals 
of  the  day;  for  example,  the  "Sanitary  Record,"  "Hygiene,"  the 
"  Health  Record,"  &c.  It  has  also  special  departments  assigned 
to  it  in  most  of  the  purely  medical  journals.  In  May  of  the 
present  year  a  welcome  addition  to  our  periodical  literature 
apj)eared  in  the  shape  of  the  "Journal  of  Pathology  and 
Bacteriology,"  in  which,  judging  by  the  names  of  intending 
contributors  on  its  title-page,  we  may  expect  some  brilliant 
writing  on  the  causation  and  jn'ophylaxis  of  microbial  diseases. 

Prior  to  the  Victorian  age  there  was  only  one  really  conipi*e- 
hensive  and  ])hilosophical  book  on  Hygiene  published  in  Gi'eat 
Britain ;  this  was  the  "  Philosophy  of  Health,"  by  Dr.  Soutluvood 
Smith,  which  appeared  in  1838,  and  which  still  may  be  read 
with  advantage.     For  some  years  past  dozens  of  books,  more  or 
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less  relating  to  public  or  pri^-ate  hygiene,  issue  annually  from 
the  Press ;  many  of  them  of  large  size,  as  for  example,  the 
ponderous  book  by  Stevenson  and  ^lurphy,  issued  in  the  present 
year,  and  which,  though  only  the  first  volume  of  a  treatise, 
numbers  1018  large  pages. 

There  is  no  more  convincing  evidence  that  this  is  the  age  of 
sanitation  than  the  fact  that  the  books  on  the  subject  published 
within  the  Victorian  era  "nould  furnish  a  large  library,  whilst 
those  of  an  older  date  would  hardly  garnish  a  single  book-shelf. 

The  higher  estimation  of  preventi^'e  medicine,  which  lately 
prevails  amongst  the  professors  of  the  healing  art,  is  shown  by 
the  recent  institution  of  degrees,  diplomas  and  certificates  in 
Public  Health,  State  Medicine,  and  Sanitary  Science  by  the 
universities  and  medical  and  surgical  corporations.  I  am  proud, 
as  a  citizen  of  Dublin,  to  be  able  to  state  that  the  university  of 
that  city  was  the  first  to  create  a  diploma  in  state  medicine. 
That  was  in  the  year  1865.  Its  example  has  been  followed  by 
all  the  other  medical  licensing  bodies,  and  there  are  now  some 
hundreds  of  holders  of  sanitary  cpialifications.  I  may  also  be 
permitted  to  say  in  this  connection  that  the  Professorship  of 
Hygiene,  which  I  liold  in  the  Boyal  College  of  Surgeons, 
Ii'eland,  was  the  first  instituted  in  Em'ope,  with,  I  believe,  one 
exception,  namely,  that  in  the  Medical  School  of  Montpelier. 
The  Chair  of  "  Hygiene  or  Political  Medicine  "  of  the  Irish 
College  of  Surgeons  was  established  in  1844. 

Quite  recently  some  of  the  medical  licensing  bodies  have 
decided  to  require  of  candidates  for  their  ordinary  diplomas, 
evidence  of  study  in  Sanitary  Science :  and  for  the  Public 
Health  Diplomas  it  must  be  shewn  that  the  candidates  have 
worked  in  a  chemical  sanitary  laboratory,  and  have  studied 
the  duties  of  a  health  officer  under  a  Medical  Officer  of  Health. 
It  is  a  good  sign  of  the  times  to  find  that  the  ^Medical  Act 
of  1887,  made  Public  Health  Diplomas  registrable  qualifica- 
tions. 

In  the  future  no  one  will  be  eligible  to  act  as  Medical  Officer 
of  Health  for  a  town  of  50,000  inhabitants  and  upAvards  unless 
he  holds  a  registrable  qualification  in  public  health. 

Before  the  Victorian  era  there  were  few  Sanitary  laws  worth 
administering,  and  consequently  no  raison  (Vetre  for  local  boards 
or  officers  of  health.  Some  drainage  Avorks  Avere  carried  out 
by  the  toAA-n  and  country  authorities,  and  a  fcAv  attempts  AA'ere 
made  to  improve  the  Avater  supplies  of  urban  districts.  The  filth 
produced  in  toAAus  had  to  be  got  rid  of  in  some  AA-ay ;  on  the  other 
hand  people  AA-ere  taught  to  be  too  economical  in  the  combustion 
of  fuel  by  the  inii)osition  of  a  rate  on  hearths,  and  they  A\'ere 
encouraged  to  exclude  daylight  by  having  to  jiay  a  Avindow  tax. 

The  insanitary  state  of  JBritish    toAvns  Avas  made  painfully 
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evident  by  the  invasion  of  cholera  in  1831.  According  to  official 
statistics  there  died  from  cliolera  in  1831-2,  31,370  persons  in 
England  and  Wales,  and  21,171  in  Ireland.  In  1848  cholera 
re-appeared  in  England  and  Wales,  and  destroyed  53,273  lives. 
In  1853,  20,097  deaths  were  ascribed  to  cholera,  of  which  about 
one-half  occurred  in  London.  In  18t')<)  it  re-appeared,  but 
with  less  fatal  results.  The  deaths  in  England  attributed  to  it 
were  14,378,  in  Ireland  2,501,  and  in  Scotland  1,470 ;  total 
18,349.  This  lessened  mortality  was  not  due  to  the  milder 
character  of  the  disease,  but  rather  to  the  towns  being  less  filthy 
than  they  were  daring  previous  visitations.  On  the  Continent 
so  virulent  and  Avidespread  was  cholera  at  this  time  that  it  is 
computed  it  caused  more  than  one  million  of  deaths.  In  Italy 
alone  it  carried  off  120,000  victims;  and  in  the  small  countries 
of  Holland  and  Belgium  it  caused  50,000  deaths. 

When  cliolera  first  appeared  in  Dublin  in  1831,  the  sanitary 
state  of  the  city  was  deplorable,  and  consequently  5,632  out  of 
a  population  of  a  quarter  of  a  million  perished.  When  it  came 
a^ain  to  Dublin  in  1849,  the  condition  of  the  citv  was  not  so 
bad,  and  the  victims  to  cholera  were  only  1,664.  In  1866 
Dublin  was  for  the  third  time  visited  by  cholera,  and  on  this 
occasion  923  deaths  were  caused  by  it.  Sanitary  matters  were  in 
1866  better  than  in  1849  ;  and  were  the  disease  again  to  invade 
Dublin,  I  venture  to  hope  that  it  would  be  much  less  fatal  than 
in  1866.  I  think  that  in  British  towns  generally  Asiatic 
cholera  will  not  acjain  cause  such  ravao^es  as  it  did  in  1831, 
1848,  1854,  and  1866.  I  am  not  very  apprehensive  that  the 
epidemic  which  now  rages  on  the  Continent  of  Europe — in 
which  it  has  appeared  seventeen  times  since  1829 — will  extend 
to  our  islands. 

It  was  probably  the  ravages  caused  by  cholera  in  1831-2,  and 
more  especially  in  1849,  that  first  awakened  the  public  to  tlie 
necessity  of  improving  the  hygienic  conditions  of  towns.  A 
committee  appointed  to  enquire  into  the  sanitary  condition  of 
the  Metropolis  reported  in  1848  that  no  substantial  improve- 
ment had  taken  place  in  the  state  of  the  back  streets,  lanes, 
alleys,  and  courts  since  the  cholera  epidemic  of  1831-2.  The 
committee  expressed  an  opinion  that  if  the  disease  were  again 
to  visit  London,  it  would  spread  as  extensively  and  prove  as 
fatal  as  it  did  in  the  former  visitation.  This  prediction  was 
unfortunately  but  too  soon  verified ;  but  in  the  meantime  the 
era  of  sanitary  activity  was  initiated  bv  the  passing  of  the 
Public  Health  Act  of' 1848.  This  Act!^  though  it  permitted 
and  did  not  compel  sanitary  reforms,  was  a  useful  one,  antl  was 
availed  of  to  some  extent,  as  was  also  the  case  with  the  Local 
Government  Act  of  1858. 

An  important  agency  in  promoting  sanitary  legislation  were 
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the  valuable  reports — issued  iu  1842  and  1845 —  of  the  Com- 
mission on  the  Health  of  Towns. 

The  po\yers  conferred  upon  health  authorities,  at  first  almost 
invariably  permissive,  gradually  became  more  of  a  mandatory 
character.  What  a  difference,  is  there  not,  in  the  significance 
of  these  two  words  "  shall "  or  "  may  "  in  a  sanitary  statute  I 
The  exercise  of  the  powers  vested  in  local  authorities  has  resulted 
in  the  expenditiu-e  of  an  enormous  sum  of  money.  It  has  mainly 
been  employed  to  secure  pui'e  water  supplies,  to  construct  drains, 
to  pave  streets,  to  thin  out  densely-inhabited  places,  to  clear 
unhealthy  areas,  to  erect  dwellings  of  a  healthful  kind  for  the 
working  classes,  to  provide  public  abattoirs,  baths  and  wash 
houses,  town  parks  and  open  spaces,  to  build  and  maintain  fever 
hospitals,  to  adopt  improved  methods  of  filth  disposal.  The 
maintenance  of  staffs  of  sanitary  officers  has  caused  a  large 
addition  to  the  taxation  of  towns.  Formerly  very  few  towns 
were  provided  with  even  a  single  Inspector  of  Nuisances.  In 
18(34-  Dublin  had  but  one  sanitary  officer,  now  it  has  nearly  fifty. 
It  must  be  admitted  that  the  administration  of  the  sanitary 
laws  involves  a  substantial  outlay  of  money.  It  is,  however, 
money  well  expended.  It  gives  a  good  return  in  the  fonn  of  a 
lessened  sickness  rate  and  reduced  mortality.  It  diminishes 
pauperism,  by  preserving  the  health  of  the  working  man.  The 
death  of  the  labourer  by  a  preventable  disease  may  have  the 
effect  of  sending  his  children  into  the  workhouse.  Sanitation 
has  greatly  reduced  the  mortality  caused  by  preventable 
diseases.  We  pay  enormous  sums  for  an  Ai'my  and  Na^y  to 
preserve  us  from  foreign  foes,  to  protect  our  liberty,  property 
and  lives.  But  there  are  foes  our  brave  sailors  and  soldiers 
cannot  defend  us  from — enemies  that  kill  annually  far  more 
than  ever  fell  upon  the  battlefields  during  our  greatest  wars. 
These  enemies  are  the  infective  diseases,  which  are  not 
necessarily  concomitants  of  hmnan  nature,  and  the  attacks  of 
which  may  be,  and  some  day  shall  be,  warded  off.  We  require 
an  army  of  sanitarians  to  guard  us  against  those  deadly  foes. 
They  who  vaufjuish  them  achieve  victories  far  more  glorious 
than  ever  warrior  won.  They  are  triumphs  which  are  not 
followed  by  the  groans  of  the  wounded,  the  wail  of  the  widow, 
or  the  cry  of  the  orphan.  The  trophies  of  the  conquest  are 
increased  health,  life,  and  wealth  to  man. 

As  the  soldier  to  be  effective  must  be  skilfully  trained  to  the 
use  of  arms,  and  grounded  in  the  knowledge  of  tactics  and  strategy, 
so  should  the  sanitarian  be  thoroughly  instructed  in  the  prin- 
ciples of  hygienic  science,  and  capable  of  using  the  necessary 
instruments  of  research.  It  is  not  long  since  every  medical 
man  was  considered  perfectly  competent  to  act  as  an  officer  of 
health,  but  now  the  model  medical  officer  of  health  is  expected 
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to  know  more  than  the  ordinary  practitioner.  He  is  required 
to  be  fauiiliar  with  the  use  of  meteorolo<:ical  instruments,  to 
have  some  knowledge  of  geology,  to  understand  sufficient 
engineering,  to  know  hoAv  sewers  and  drains  should  be  con- 
structed, trajjped  and  ventilated.  He  may  be  called  upon  to 
suggest  how  the  noxious  effluvia  from  certain  factories  may  be 
rendered  innocuous.  He  is  often  requested  to  pronounce  as  to 
the  fitness  or  luifitness  of  the  flesh  of  animals  as  food  for  man, 
and  he  cannot  do  that  properly  if  unacquainted  with  the 
diseases  of  those  animals.  Not  unfrequently  he  acts  as  an 
analyst  and  examines  potable  water,  determines  the  amount  of 
carbonic  acid  in  the  air  of  places  suspected  of  being  unhealthy, 
and  does  other  sanitary-chemical  work.  As  yet  he  has  not  been 
called  upon  to  do  much  as  a  bacteriologist,  but  in  the  immediate 
future  the  candidate  medical  officer  of  health  ^^'ill  be  expected 
to  have  a  thorough  knowledge  of  the  pathogenic  microbes  ;  to 
be  able  to  determine  the  number  of  micro-organisms  per  cubic 
centimetre  of  water,  and  to  be  an  adept  in  the  "  cultivation  "  of 
bacteria,  bacilli,  spirilla,  et  hoc  genits  omne. 

The  medical  officer  of  health  wall  be  something  more  than  a 
physician  and  surgeon — lie  will,  in  a  sufficient  degree,  be  a 
bacteriologist,  chemist,  a  veterinarian,  a  geologist,  an  engineer, 
a  statistician,  and,  so  far  as  the  Sanitary  statutes  are  con- 
cerned, a  lawyer.  Already  several  medical  officers  of  health 
have  taken  the  Barrister's  degree. 

Until  quite  recently  there  were  no  special  arrangements  made 
in  the  medical  schools  for  teaching  Sanitary  Science  ;  but  this 
defect  is  being  remedied,  especially  as  regards  the  sanitary 
analysis  of  air  and  Avater,  and  the  chemical  and  microscopical 
examination  of  food  and  drugs.  Courses  of  lectui'es  on  hygiene 
and  State  medicine  are  also  delivered,  but  at  present  not  in 
all  the  medical  schools.  On  the  Continent  bacteriological 
laboratories  have  been  established  in  nearly  all  the  Universities 
and  seats  of  medical  education,  and  in  the  great  Pasteur  Insti- 
tute at  Paris  the  methods  of  identifying  and  *'  cultivating " 
microbes  may  be  studied.  In  these  countries  there  is  no  great 
institution  altogether  devoted  to  researches  into  the  intimate 
nature  of  those  organisms,  invisible  to  the  unassisted  eye, 
apparently  almost  without  structure,  yet  endowed  with  a  viru- 
lent potentiality  rivalling  that  of  strychnine  or  prussic  acid. 
How^  marvellous,  is  it  not,  that  we  discover  upon  the  confines  of 
the  visible  world  the  causes  of  some  of  the  most  fatal  diseases 
of  man  and  of  his  subjects  in  creation  ! 

There  are  few  natural  phenomena  more  wonderful  than  the 
enormous  dynamic  effect  produced  upon  organized  matter  by 
these  microscopic  objects.  A  few,  perhaps  even  one,  of  them 
introduced  into  the  body  of  the  largest  animal  may  quickly  raise 
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its  temperature  and  deprave  its  vital  functions,  disorganising 
the  whole  living  mass,  which  exceeds  in  dimension  its  enemy  by 
countless  billions.  Shakespeare,  whose  genius  was  prophetic  as 
well  as  sublime,  anticipated  the  modern  description  of  infective 
matter  when  he  spoke  of  it  as  that  "whose  effect  holds  such  an 
enmity  with  blood  of  man  that,  swift  as  quicksilver,  it  courses 
through  the  natural  gates  and  alleys  of  the  body,  and  with  a 
sudden  %'igour  it  doth  posset  and  curd,  like  eager  ch'oppings 
into  milk,  the  thin  and  wholesome  blood." 

Some  provision  for  the  study  and  teaching  of  bacteriology 
has  been  made  by  Cambridge  University,  the  Colleges  of 
Physicians  and  Surgeons,  London  and  Edinburgh,  the  College 
of  State  Medicine,  the  Brown  Institute,  and,  but  to  no  great 
extent,  in  a  few  other  places.  We  have  no  place  which 
can  be  compared  to  the  Pasteur  Institute  in  Paris  ;  it  is  the 
largest  and  best  equipped  bacterioloorical  laboratory  in  the 
world.  The  British  Institute  of  Preventive  Medicine,  estab- 
lished in  1890,  proposes  to  found  a  bacteriological  laboratory 
and  accessories,  on  a  scale  equivalent  to  that  of  the  Pasteur 
Institute.  For  this  purpose  it  asks  the  rich  and  generous 
British  public  to  subscribe  £100,000.  Some  handsome  dona- 
tions, including  one  of  £2,000  from  Mr.  Mond,  have  resulted 
from  this  appeal ;  and  let  us  hope  that  British  philanthropy,  to 
which  we  are  indebted  for  many  noble  gifts  to  the  Nation,  will 
endow  an  institution,  the  objects  of  which  are  eminently  for  the 
benefit  of  man. 

Hardly  less  important  than  the  ^Medical  Officers  of  Health, 
and  the  Medical  Inspectors  of  the  Local  Government  Board, 
are  the  rank  and  file  of  our  sanitary  anny — the  Inspectors,  or 
rather  discoverers,  of  Nuisances.  Formerly  anyone  was  con- 
sidered competent  to  do  the  work  of  the  Sanitary  Inspector, 
and  persons  Avho  had  been  failures  in  other  walks  of  life  w^ere 
often  provided  for  by  appointing  them  to  be  Nuisance  Inspectors. 
This  happily  is  now  as  a  rule  an  exploded  practice.  It  is  realized 
that  the  person  who  has  to  discover  sanitary  defects  in  dwellings, 
public  institutions,  factories,  schools,  and  otlier  places,  should 
have  some  acquaintance  with  the  laws  of  health.  The  Sanitary 
Institute  never  did  a  better  thing  than  the  institution  of  their 
certificates  for  Inspectors  of  Nuisances,  and  also  for  Local 
Surveyors.  Since  1877  no  fewer  tlian  1,312  candidates  for  the 
sanitaiy  certificate  have  been  examined,  of  whom  825,  or  63  per 
cent.,  were  successful.  During  the  same  ]ieriod  78  local  sur- 
veyors received  certificates,  and  113  were  unsuccessful. 

During  the  Victorian  age  many  millions  of  money  have  been 
spent  in  the  execution  of  sanitary  works,  and  in  the  maintenance 
of  a  legion  of  sanitary  officers.  Have  the  results  of  this  vast 
expenditure  of  money  and  limnan  labour  been  such  as  to  satisfy 
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US  tliat  it  has  not  been  a  waste  of  our  pecuniary  resources  and 
our  time  ?  Do  tliey  encourafre  us  to  further  outlay  and  increased 
exertions  ?  I  think  both  queries  may  be  auswererl  affirmatively. 
That  money  spent  to  improve  the  sanitary  condition  of  places 
has  not  always  been  judiciously  laid  out  is  quite  true,  but  the 
same  may  be  said  of  expenditure  for  most  other  public  purposes. 
It  must,  moreover,  be  admitted  that  the  provisions  of  many  of 
the  Acts  relating  to  health  have  not  been  fully  carried  out,  and 
that  many  local  sanitary  authorities,  especially  in  rural  districts, 
have  lamentably  failed  to  perform  the  duties,  whether  permissive 
or  mandatory,  entrusted  to  them  by  Parliament.  It  would  not 
be  difficult  to  discover  places  where  the  sanitary  statutes  are 
almost  or  wholly  dead-letters.  They  would  indeed  be  dead 
letters  in  more  places  than  they  are  were  it  not  for  the  ]>ower- 
ful  influence  exercised  upon  public  opinion  and  on  the  conduct  of 
the  authorities  by  the  Medical  Department  of  the  Local  Govern- 
ment Board  by  such  organizations  as  the  Sanitary  Institute, 
and  by  the  pen  and  voice  of  earnest  sanitarians.  There  are 
hundreds  of  towns  and  villages  in  these  islands  which  are  still 
unprovided  with  proper  arrangements  for  drainage  and  filth 
disposal,  and  which  are  dependant  upon  scanty  supplies  of 
water,  often  of  bad  or  inferior  quality.  On  the  whole,  how- 
ever, it  must  be  admitted  that  the  sanitary  powers  confided 
to  the  local  authorities  haxe  been  largely  put  in  force.  Let  us 
see  what  good  has  resulted  therefrom. 

I  do  not  propose  to  institute,  except  in  the  briefest  manner, 
comparisons  between  the  England  of  to-day  and  the  England  of 
a  century  or  two  ago.  From  1700  to  1750  the  death-rate  in 
London  was  so  high  that  population  stagnated.  In  the  former 
year  the  inhabitants  numbered  665,200,  and  in  the  latter  vear 
653,900.  During  this  period  the  deaths  were  in  the  ratio  of 
about  1  per  30  persons  living.  By  1801,  the  population  had 
crept  up  to  777,000  and  the  deaths  had  fallen  to  1  in  41  persons 
living.  This  great  impro\ement  in  the  state  of  public  health 
in  London  was  not,  except  in  a  trifling  extent,  the  result 
of  Sanitary  legislation.  People  were  becoming  more  enlightened 
on  many  matters  affecting  their  health,  partly  owing  to  a  more 
general  knowledge  of  chemistry,  physiology,  and  other  sciences 
relating  to  man  and  his  surroundings,  ^^'hen  those  entrusted 
with  the  conduct  of  public  affairs  became  aware  how  much  the 
health  of  people  was  affected  by  bad  water,  by  foul  emana- 
tions from  cesspools,  and  by  too  great  a  density  of  population, 
they  began  to  secure  supplies  of  pure  water,  to  construct 
proper  hovise  drains  and  street  sewers,  to  remove  systematically 
filth  from  houses  and  roadways  and  to  widen  streets.  The 
promulgation  of  the  natural  laws  of  health  ]>receded  the  enact- 
ment of  laws  of  health  by  the  State.     Jenner's  discoverv  of 
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prophylaxis  in  small-pox  had  for  its  corollary  the  vaccination 
laws.  The  chemical  analysis  of  water  was  the  basis  of  Acts  of 
Parliament  relating  to  water  and  rivers. 

Until  about  40  years  ago  common-sense  was  the  only  motive 
power  which  impelled  sanitaiy  reforaas  in  London  and  else- 
where. It  was  not  inoperative,  for  early  in  this  century  the 
grosser  defects  in  public  and  private  hygiene  had  been  recog- 
nised, and,  to  a  great  extent,  remedied. 

In  Rickman's  Report  to  Parliament  on  the  Census  of  1811,  he 
gives  the  following  estimates  of  the  death-rates  in  England : — 

In  1780  1  death  per  40  persons  living. 

„  1790  ...     ...  1      „       „    45       „ 

„  1800  1      „       „    47       „ 

„  1810  1      „       „    49  or  50 

If  these  estimates  are  reliable,  it  would  seem  that  after  the 
great  improvement  in  the  public  health  in  the  latter  part  of 
the  eighteenth  and  early  portion  of  the  nineteenth  century  no 
sensible  change  for  better  or  worse  took  place  for  about  half-a- 
centurv.  According  to  Rickman,  the  death-rate  in  1810 
would  be  about  20  or  21  per  1,000  persons  living. 

In  Dr.  Newsholme's  excellent  work  on  "  Vital  Statistics  "  he 
gives  the  death-rate  for  males  in  the  period  1838-1854  as  23*28 
per  1,000  males  living,  and  the  rate  for  females  at  21  "65.  It 
would  therefore  appear  that  the  mortality  of  the  population  had 
increased  as  the  century  grew  older.  Probably  the  earlier  sta- 
tistics, collected  before  the  Act  for  the  registration  of  births, 
deaths  and  marriages,  Avere  not  quite  accui'ate ;  no  doubt  some 
deaths  escaped  record.  It  would,  however,  seem  that  from 
1810  to  1854 — making  some  allowance  for  defective  registration 
— there  was  no  reduction  in  the  death-rate.  Even  if  we 
take  the  period  1851-60  we  find  no  improvement:  the  deaths 
were  in  the  ratio  of  22*25.  In  1861-70  the  rate  was  22*5,  or 
0*25  more  than  in  the  previous  decade.  It  must,  however,  be 
borne  in  mind  that  from  the  beginning  of  the  century  popula- 
tion was  increasing  rapidly  in  the  towns — which  must  always, 
at  their  best,  be  less  healthy  than  the  country — whilst  in  the 
rural  districts  population  remained  stationary  or  declined.  It 
was  therefore  something  to  boast  of,  that  although  the  towns  of 
England  were  increasing  in  population  at  the  rate  of  from 
200,000  to  300,000  annually,  the  death-rate  of  the  whole 
country  had  not  sensibly  increased. 

In  1872  a  Public  Health  Act  was  passed,  which  was  amended 
and  improved  in  1875.  This  Act  has  been  one  of  the  most 
valuable  ever  passed,  and  to  its  operation  mvist  be  reasonably 
attributed  the  improvement  of  the  pubhc  health  dui'ing  the  last 
two  decades. 
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During-  the  ten  years  ended  in  1850  the  mean  annual  deatli- 
rate  in  the  metropolis  was  24*8  yjer  1,000  ])ersons  livin<^ ;  in 
1851-00  the  rate  was  23-4,  and  in  ISIU-TO  it  was  24-1.  During 
these  tiiirtv  years  there  was  no  marked  imjirovement  in  the  sani- 
tary state  of  London.  Now  comes  tlie  epoch  of  sanitary  activity : 
in  the  period  of  1871-80  tlie  death-rate  fell  to  'I'th^  and  in  the 
decade  ended  in  1890  it  furtlier  declined  to  20"5,  or  4'3  below 
the  rate  for  the  period  1841-50.  If  the  death-rate  in  Greater 
London  was  as  liioh  during  the  years  18'Sl-yO  as  in  the  period 
1841-50  nearly  50,000  more  deaths  would  have  taken  place. 

Early  in  the  century  the  provincial  towns  wei'e  with  few 
exceptions  more  insanitary  than  London.  In  reading  the  local 
literature  of  these  j)laces  one  often  comes  across  descriptions  of 
the  abodes  of  human  beings  which  are  almost  incredible,  and 
which  hap])ily  would  now  apply  to  very  few  English  towns.  In 
a  pamphlet,  entitled  "Religion  and  Crime,"  by  Mr.  John  M. 
Morgan,  and  published  by  Longmans,  London,  in  1832,  a  dread- 
ful description  of  Bristol  is  given.  The  author  states  that 
566  families  occupied  each  only  fart  of  a  room,  and  that  2,224 
families  lived  each  in  a  single  apartment.  In  a  report  upon  the 
sanitary  state  of  Nottingham,  in  1839,  by  Mr.  Falkiner,  it  is 
stated  that  there  were  between  seven  and  eight  thousand  houses 
in  that  town  placed  back  to  back,  without  any  through  venti- 
lation and  unprovided  with  the  proper  appliances  of  civilized 
life.  It  is  not  surprising  that  in  Nottingham  99,017  cases  of 
fever  occurred  in  the  years  1835-6  and  7  ;  but  it  is  surprising 
to  find  that  notwithstanding  the  acknowledged  unhealthiness  of 
back-to-back  houses  nearly  10,000  of  them  still  exist  in  Man- 
chester ;  need  we  then  wonder  that  the  mortality  of  the 
inhabitants  of  that  great  city  exceeds  that  of  every  other  of 
the  great  towns  of  England  I 

Mean  annual  death-rate  in  England  and  Wales  : — 

Period.  Males.  Females.  Total. 

1841-70  23-3  ...  21-5  ...  22-4 

1871-75  23-3  ...  207  ...  22-0 

1876-80  22-1  ...  li)-5  ...  20-8 

1881-S5  20-5  ...  lS-3  ...  19-4 

1886-90  20-0  ...  17-8  ...  18-9 

1891  21-5  ...  19-0  ...  20-2 

In  1851-60  the  death-rate  in  large  towns  Avas  24*7,  and  in 
the  country  19'9.  In  1888-91  the  rate  in  the  towns  was  20*4, 
and  in  the  country  17 "5. 

The  year  1891  was  an  unhealthy  year,  as  will  now  and  then 
be  the  case ;  but  even  in  that  year  the  mortality  was  much 
below  that  of  the  period  1841-70.  If  it  were  equal  to  the  mean 
rate  for  that  period  there  would  have  been  63,749  more  deaths 
during  the  year. 

The  low  death-rate  in  Enoland  is  all  the  more  remarkable 
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when  we  consider  the  verv  hirge  proportion  of  the  population 
located  in  towns.  In  1892.  18,931,070  persons  lived  in  towns 
and  10,472,276  in  the  countiy  ;  total,  29,403,346. 

Whilst  the  death-rate  of  London  has  been  declining  the 
population  of  the  great  citv  has  been  increasing  and  concen- 
trating. In  1841  the  density  of  its  population  was  moderate, 
i.e.,  25  persons  per  acre;  but  in  1891  there  were  56*5  persons 
per  acre.  Large  and  dense  populations  are  as  a  rule  more 
unhealthy  than  small  and  widely  scattered  ones.  In  London 
the  unfavourable  influence  of  the  closer  approximation  of  its 
inhabitants,  is  much  more  than  compensated  for  by  the  great 
improvements  effected  in  the  general  hvgienic  conditions  of  the 
City. 

In  every  other  large  country  in  the  world  the  rural  population 
greatly  exceed  the  urban ;  in  England  it  is  the  reverse,  19  out 
of  its  29  millions  live  in  the  big  towns.  It  is  surprising  that 
under  such  conditions,  the  wdiole  population  of  England  have  a 
greater  longevity  than  the  French,  Germans,  Russians,  Italians, 
and  Spaniards.  It  is  observed  that  whilst  the  mortality  of 
males  under  35  years  of  age,  and  females  under  45  years  has 
been  largely  reduced,  the  mortality  of  males  over  35  years, 
and  of  females  o\ev  45  years  has  increased.  I  can  hardly 
believe  that  this  is  due  to  the  elder  persons  being  now 
more  than  formerly  injuriously  affected  by  insanitary  con- 
ditions. Much  more  likely  is  it  the  result  of  the  preservation 
of  the  lives  of  delicate  or  Aveakly  children,  who  developing 
into  adults  of  poor  ph}'sique,  and  low  longevity,  lower  the 
average  death-rate  of  the  adult  classes ;  for  as  Dr.  Newsholme 
has  truly  said,  the  same  causes  Avhich  have  lowered  the  mor- 
tality of  children  and  young  people,  have  also  improved  the 
average  health  of  those  wdio  survive.  It  is  at  least  certain  that 
the  mere  expectation  of  life  as  it  is  termed — that  is  the  probable 
duration  of  a  life,  at  birth — has  been  largely  increased  within  the 
last  25  years.  As  women  and  children  are  most  exposed  to 
the  bad  effects  of  insanitary  dwellings,  it  seems  probable  that 
their  improved  health  is  due  to  improved  domestic  hygiene. 
Men  are  exposed  to  greater  risks  of  loss  of  health  and  life 
than  women  or  children.  Accidental  deaths  are  more  frequent 
with  them ;  and  their  occupations  are  often  of  an  unhealthy 
kind.  For  one  woman  in  the  accident  ward  of  a  hospital  there 
are  half  a  score  of  men. 

With  respect  to  Scotland,  we  gather  from  the  Annual  Reports 
of  the  Registrar-General  of  that  country,  the  latest  of  which 
refers  to  1889,  the  following  facts : — 

The  mean  death-rate  in  Scotland  during  the  period  1855-64 
was  21*3  per  1,000.  The  rate  remained  much  the  same  until 
the  period  1880-89,  when  it  fell  to  19-3.     Jn  1855-64  the  rate 
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in  the  lar^e  t^)\viis  was  27"74  ;  in  tlio  ten  years  ended  1889  the 
rate  was  only  22-78. 

With  respect  to  Ire  hind  the  great  Public  llealtli  Act,  under 
which  tiie  Sanitary  authorities  now  work,  came  into  force  in 
187<'S.  In  the  years  1871-80,  the  averafre  annual  death-rate  per 
1000  of  mean  ])opulation  was  18*3,  and  in  tlie  ten  years  ended  in 
1890,  17"9.  During  these  ])eriods  the  rates  in  the  Poor  Law 
Unions,  or  Su})erintendent  Registrars' Districts,  containing  towns 
which  had  in  1871  or  1881,  a  population  of  10,000  or  upwards, 
Avere  22'5  and  22'(i  res])ectively.  These  figures  would  seem  to 
indicate  some  progress  in  the  rural  districts,  and  a  slight  retro- 
gression in  the  urban  districts.  There  are,  however,  strong 
reasons  to  believe  that  until  1879  registration  of  deaths  was 
very  defective  in  Ireland.  The  191st  Section  of  the  Public 
Health  (Ireland)  Act,  1878,  "provided  that  the  clerk,  or 
secretary  or  registrar  of  every  burial  board  and  cemetery 
company  or  authority,  having  charge  of  any  burial  ground,  shall 
make,  or  cause  to  be  made,  at  such  times  and  in  such  manner  as 
the  Local  Government  Board  may  direct,  a  return  of  the  names, 
addresses,  dates  of  death,  and  causes  of  death,  so  far  as 
ascertained  by  him,  of  the  persons  whose  bodies  have  been 
interred  in  such  burial  ground,  to  the  registrar  of  the  district 
in  Avhich  such  persons  resided  at  the  dates  of  their  deaths 
respectively."  As  the  clerks  to  the  biu'ial  boards  are  paid  for 
these  reports,  it  is  highly  probable  that  they  never  fail  to  make 
them.  It  was  found  in  Dublin  that  the  returns  of  burials 
exceeded  by  10  per  cent,  the  registered  deaths,  from  which  it 
follows  that  previous  to  1879  a  large  number  of  deaths  was  not 
registered,  and  the  published  death-rate  was  10  per  cent,  or  so 
below  the  true  rate.  It  is  probable  that  in  many  foreign  and 
British  Colonial  cities,  the  published  death-rates  are  not  the 
true  rates — some  of  them  are  suspiciously  low. 

In  the  case  of  the  Irish  urban  districts  it  is  highly  probable 
that  the  registration  of  deaths  was  much  more  accurate  in 
1881-90  than  previously;  hence  it  follows  from  the  figures 
which  I  have  given  that  the  true  death-rate  was  less  in  1881-90 
than  in  1871-80. 

The  general  death-rate  in  Dublin  declined  in  the  period 
1881-90,  15*59  per  cent,  as  compared  with  the  previous  ten 
years,  and  the  decline  in  the  zymotic  death-rate  was  44"05  per 
cent. 

There  is  no  department  of  State  medicine  of  greater  utility 
than  vital  and  mortal  statistics.  But  for  their  use  public  atten- 
tion could  not  be  directed  to  abnormal  mortalities,  with  the 
view  of  reducing  them  to  reasonable  proportious.  What  an 
important  lesson,  is  it  not,  to  us  to  know  that  in  the  country 
only  17  persons  die  yearly  out  of  every  1,000  persons  living, 
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whilst  in  towns  from  19  to  more  than  30  perisli  annually !  A 
knowledge  of  sucli  facts  as  these — which  we  learn  from  the 
statistician — has  been  the  principal  and  most  successful  argu- 
ment used  in  pleading  the  cause  of  sanitary  reform.  We  shall 
not  be  satisfied,  says  the  sanitary  enthusiast,  until  there  shall 
be  a  uniform  death-rate  in  town  and  country.  Much  has 
been  done  in  rendering  the  conditions  of  town  life  more  healthy 
than  they  were,  but  vast  is  the  task  still  to  be  accomplished. 
We  see  that  four  more  persons  per  1,000  die  in  the  town  than 
in  the  country  ;  but  the  difference  between  urban  and  rural 
mortality  is  even  gTeater  than  this.  The  population  of  the 
whole  country  is  distributed  into  groups  according  to  age. 
The  death-rate  in  the  diiferent  groups  is  ascertained  ;  in  some 
it  is  very  high,  in  others  very  low.  For  example,  from  10  to  15 
years  the  mortality  per  1,000  is  less  than  one-half  as  compared 
with  the  ages  25  to  35.  In  the  towns  the  population  have  a  larger 
proportion  of  persons  whose  expectation  of  life  is  longest. 
Brighton  and  Plymouth  are  the  only  exceptions  to  this  rule. 
Females  live  longer  than  males,  therefore  a  larger  preponderance 
of  females  in  a  to^vn  than  in  the  country  at  large  lowers  the 
apparent  death-rate  of  the  former.  The  "recorded"  or  crude 
death-rate  in  towns  is  corrected  for  what  in  statistical  termi- 
nology IS  termed  "  age  and  sex  distribution."  In  1890  the 
recorded  death-rate  of  Portsmouth  was  19*59,  and  its  corrected 
death-rate  20*18.  In  Manchester  the  crude  rate  was  30*57, 
and  the  corrected  one  34*06. 

The  \atal  and  mortal  statistics  of  towns  being  the  principal 
means  by  which  their  actual  and  relative  sanitary  states  can  be 
ascertained  and  compared,  it  is  desirable  to  collect  them 
accm*ately.  Mortal  statistics  are  useless  unless  we  know 
the  number,  ages,  and  relative  proportion  of  males  and 
females  of  the  population  to  which  they  refer.  This  infor- 
mation is  obtained  only  once  in  ten  years.  The  increase 
of  population  (if  any)  between  the  year  in  which  a  census 
had  been  taken  and  that  which  next  followed  having  been 
ascertained,  it  is  assumed  that  a  similar  increase  goes  on 
subsequently  to  the  second  census.  The  census  of  1891  proved 
that  the  estimates  of  population  for  the  previous  ten  years  were 
very  inaccurate  in  the  case  of  several  towns.  For  example,  the 
annual  increase  of  ])Opulation  in  Belfast  was  estimated  to  be 
1*3  per  cent,  per  annum,  but  it  proved  by  the  census  of  1891  to 
be  2*5  per  cent.  On  the  other  hand,  Liverpool  was  found  to 
have  had  its  population  in  1891  over-estimated  by  nearly 
100,000.  A  comparison  in  1890  of  the  death-rates  of  Belfast 
and  Liverpool  would  have  been  unjustly  to  the  disadvantage  of 
the  former.  In  the  last  Annual  Summary  of  the  Registrar- 
Greneral  of  England  of  births  and  deaths  in  towns,  the  usual 
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correction  for  tlie  death-rates  is  not  given,  owinf^  to  the  nura- 
hcrs  of  tlie  popuhition  according  to  tlie  census  of  1891  not 
having  ])c'eii  revised.  I  have,  using  the  census  returns  of  1891, 
recalculated  and  corrected  for  age  and  sex  the  death-rates  in 
the  English  (28)  towns  for  the  period  1881-90,  and  find  it  to 
be  as  follows  : — From  all  causes,  23  ;  from  the  principal  zymotic 
diseases,  3*1.  These  rates  are  higher  than  the  corrected  rates 
published  during  the  decade.  I  give  a  table  shewing  the  correct 
death-rates  in  English  and  Irish  towns  for  this  period,  and  some 
previous  ones. 

England  &  Wales. 

All  ages 1,00U-0U 

Under  5 135-55 

5  to  20 327-05 

20  to  40 29502 

40  to  60 158-60 

60  and  upwards 73-78 

Mecorded  and  Corrected  Death-rates  per  1,000  in  Twenty-eight 
Great  7 owns  in  1890. 


Dublin. 

Belfast. 

1,000-00 

1,(JOO-00 

108-61 

123-05 

289-43 

326-03 

345-78 

332-28 

183-63 

156-43 

72-55 

52-21 

Towns 

Recorded 

Corrected 

ComparatlTe 
Mortality 
Figure. 

in  the  order  of  their  Corrected  Death-rates. 

Death-rate. 

Death-rate. 

Enpflaud  and  Wales 

19-19 

19-19 

1000 

England  and  Wales  less  the  twenty- 

eight  Towns 

18-19 

17-79 

927 

Twenty-eight  Towns 

21-35 

22-75 

1186 

Nottingham      

16-47 

17-46 

910 

Brighton           

17-76 

18-29 

953 

Leicester           

17-93 

18-77 

978 

Derby 

18-51 

19-25 

1003 

Hull       

19-25 

19-86 

1035 

Bristol 

19-21 

19-88 

1036 

Norwich            

21-06 

20-14 

1050 

Portsmouth      

19-59 

20-18 

1052 

Huddersiield 

18-98 

20-84 

1086 

Birkenhead       

19-69 

21-06 

1097 

London  

20-30 

21-55 

1123 

Birmingham     

20-74 

22-12 

1153 

Plymouth          

22-42 

22-20 

1157 

Wolverhampton          

21-82 

22-50 

1172 

Bradford           

20-39 

22-52 

1174 

Cardiff 

20-76 

22-53 

1174 

Oldham 

21-23 

23-56 

1228 

Sunderland       

22-72 

23-66 

1-233 

Leeds     

22-63 

24-19 

1261 

Salford 

22-36 

24-34 

1268 

Halifax 

22-46 

24-40 

1271 

Blackburn         

23-47 

25-58 

1333 

Liverpool          

23-55 

25-84 

1347 

Sheffield           

24-93 

26-81 

1397 

Newcastle-upon-Tyne            

25-87 

27-38 

1427 

Bolton 

25-78 

28-25 

1472 

Preston 

27-43 

-29-79 

1652 

Manchester       

30-57 

34-06 

1775 
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Twenty-eight  Large  English  Toions,  1881-1890. 


Eecorded 

Corrected 

Zymotic 

Towns. 

Death-rate. 

Death-rate. 

Death-rate. 

28  Towns 

21-6 

23-0 

31 

London  

20-5 

21-8 

30 

Brighton 

18-5 

19-0 

2-2 

Portsmouth 

190 

19-6 

2-7 

Norwich 

20-0 

19-1 

2-4 

Plymouth 

21-4 

21  "2 

2-5 

Bristol 

19-3 

20-0 

2-1 

Wolverhampton 

21-7 

22-4 

2-6 

Birmingham     ... 

20-8 

22-2 

3-0 

Leicester 

20-6 

21-6 

31 

Xottiugham 

21-5 

22-8 

30 

Derby 

18-6 

19-3 

2-1 

Birkenhead 

19-9 

21-3 

2-5 

Liverpool 

26-3 

28-9 

4-1 

Bolton 

22-4 

24-5 

3-4 

Manchester 

2d-6 

29-6 

3-5 

Salford 

24-5 

26-7 

4-3 

Oldham 

23-9 

26-5 

2-7 

Blackburn 

24-8 

27  0 

3-8 

Preston  

26-5 

28-8 

4-9 

Huddersfield     ... 

W-8 

22-8 

2-0 

Halifax 

21-2 

23-0 

1-6 

Bradford 

20-4 

22-5 

2-4 

Leeds      

22-1 

23-6 

3-2 

Sheffield 

220 

23-7 

3-5 

Hull       

210 

21-7 

3-1 

Sunderland 

22-7 

23-8 

3-4 

Newcastle-upon-Tjme. 

22-5 

23-8 

2-9 

Cardiff 

20-7 

22-5 

3-1 

Re-calculation  of  Death-rates  in  English  Towns. 


Years. 


1876—1880 
1881—1885 
1886—1890 
1881—1890 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1890 


liAEGE  English  Towns. 
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Be-calculafAon  of  Death-rates  in   iJaJdin,  Belfant,  and  Cork. 


Dublin. 

Belfast. 

Cork. 

Ykars 

*2 

32-(> 

ll 

>> « 

Corrected 
Death-rate. 

If 

II 

752 

Si 

Si' 

1876-1880  ... 

29-5 

5-1 

260 

29-8 

5 

30-8 

33-7 

? 

1881-1885   ... 

27-4 

30-3 

3-1 

24-7 

28-4 

3-5 

2ii-(J 

28-4 

2-9 

1886-189U   ... 

26-2 

29-0 

2-9 

24-4 

28-0 

3-0 

24-3 

26-6 

1-8 

1881—1890   ... 

26-8 

29-6 

3-0 

24-5 

28-1 

3-2 

25-1 

27-4 

2-4 

1891 

25-.-1 

28-2 

1-7 

25-.-) 

29-3 

2-6 

26-9 

29-4 

1-4 

It  would  be  desirable  to  have  a  census  taken  every  five  years; 
but  the  o-reat  expense  this  would  entail  is  a  barrier  difficult  to 
get  over.  The  greater  number  of  the  social  facts  collected  for 
census  purposes  are  not  of  great  value  as  factors  for  determining 
sanitary  progression  or  retrogression.  It  might  be  sufficient 
to  have  a  mere  count  of  the  people  every  third  year.  There 
would  be  little  clerical  labour  in  connection  with  such  a  census, 
but  the  information  gained  would  be  of  great  use  to  the  Public 
Health  Authorities.  A  triennial  enumeration  of  the  population 
of  Liver[)ool  and  Belfast  would  lia\'e  prevented  the  extremely 
incorrect  estimates  made  for  so  many  years  in  reference  to  the 
birth  and  death-rates  in  those  cities. 

I  have  already  stated  that  the  results  of  past  sanitary  work 
encourages  us  to  redouble  our  exertions  to  reduce  the  urban 
death-rate  to  at  least  that  of  the  most  healthy  of  our  towns. 
If  the  28  per  1,000  rate  of  the  :^8  great  towns  were  reduced  to 
19,  it  would  mean  a  saving  of  3<S0,000  lives  in  a  single  decade. 

The  recent  reduction  of  the  death-rate  is  most  marked  in  the 
case  of  the  infective  diseases.  Of  these  phthisis,  or  pulmonary 
consumption,  is  the  most  fatal.  It  kills  about  50,(300  people 
every  year  in  England,  and  in  Dublin  it  produces  a  death-rate 
of  nearly  4  per  1,000  of  the  population,  or  nearly  double  the 
mortality  caused  by  what  are  termed  the  })rincipal  zymotic 
diseases.  Hitherto  very  little  has  been  done  to  prevent  this 
disease  from  being  propagated  from  the  infected  to  the  sound. 
It  is,  however,  a  great  advance  towards  the  proper  proj)hylaxis  of 
the  malady  to  know  that  its  immediate  exciting  cause  is  a  micro- 
organism. ^ye  nuist  not  be  discouraged  because  of  Koch's 
failure  to  kill  the  bacillus  of  tuberculosis  ;  in  time  we  shall 
be  able  to  control  its  ravages,  and  perhaps  to  extirpate  it 
altogether. 

At  the  International  Coxigress  of  Plygiene,  1891,  Dr.  Burdou 
Sanderson  exjiresses  his  belief  in  the  identity  of  bovine  witii 
human  tuberculosis,  and  his  conviction  that  it  was  sometimes 
transmitted    to    man   bv    infected    flesh    and    milk.     Professor 


88  THE  A'lCTOEIAX  EEA,  THE  AGE  OF  SAXITATIOX. 

Macfarden  said  that  the  milk  of  tubercular  cows  was  a  vehicle 
of  the  disease  of  no  uucommon  occiuTence,  and  he  mentioned 
that  he  found  the  microbe  of  tubercle  in  the  muscles  of  the  ox. 
By  guarding  against  the  use  of  infected  meat  and  milk,  bv  the 
constant  destruction  of  the  sputa  of  phthisical  patients,  and  by 
the  adoption  of  other  measures  preventive  and  remedial,  it  is  to 
be  hoped  that  the  ravages  of  the  disease  may  in  time  be  largely 
decreased. 

A  valuable  and  suggestive  memorandum  as  to  the  prevention 
of  phthisis  has  recently  been  issued  by  the  North  Western 
Branch  of  the  Society  of  Medical  Officers  of  Health :  it  deserves 
a  wide  circulation. 

Whilst  phthisis  shows  a  tendency  to  decline,  typhoid  fever 
holds  its  own  and  even  increases  in  many  towns,  and  indeed  in 
the  rui'al  districts.  I  have  ascertained  that  in  50  large  towns  in 
the  United  Kingdom  typhoid  fever  caused  2*o  deaths  per 
1,000  persons  during  the  years  1886-91.  In  Dublin  the  rate 
was  5,  in  Belfast  5"1,  and  in  St.  Helens  d"2  :  this  last  was  the 
hitrhest  rate. 

vVhilst  typhus  fever,  once  so  prevalent,  has  now  almost 
ceased  to  exist,  it  is  evident  that  the  hygienic  measures  which 
have  eliaiinated  it  and  small -pox  from  so  many  towns — 
notably  Dublin — have  had  little  or  no  effect  upon  typhoid 
fever.  It  attacks  rich  and  poor  alike,  and  prevails  equally 
in  tov\^l  and  country.  I  have  made  especial  study  of  the 
disease  as  it  appears  in  Dublin,  and  have  come  to  the  con- 
clusion, that  there,  and  perhaps  elsewhere,  it  is  miasmatic,  or 
earth  born.  In  Dublin  during  the  last  lO  years,  one  person 
in  every  144  persons  living  on  clay  soils  has  had  t\']olioid 
fever,  whilst  one  in  CA'cry  92  persons  located  on  gravels  have 
contracted  the  disease.  The  disengagement  of  the  micro- 
organisms of  this  disease  takes  place  when  the  soils  become 
dry,  and  this  occurs  more  frequently  in  the  case  of  loose  gravels 
than  of  stiff  impenetrable  clays.  To  soil  pollution  I  attribute 
the  prevalence  of  typoid  fever  in  these  countries,  and  as  a 
preventive  against  the  disease,  we  must  keep  the  underground 
air  from  entering  our  dwellings.  We  should  be  as  particular 
with  respect  to  the  ]iurity  of  the  soils  under  and  close  to  our 
dwellings,  as  we  are  with  regard  to  the  purity  of  the  air  which 
surrounds  us.  When  all  the  organic  debris  produced  in  towns 
is  quickly  removed  from  them  to  a  safe  clistauce,  when  the 
dangerous  subterranean  atmosphere  is  prevented  from  entering 
our  dwellings  or  e\en  (jur  streets,  when  sewage  flows  steadily 
day  and  night  through  well-constructed  main  sewers,  and  when 
our  soils  are  thoroughly  drained,  and  kept  free  from  filth,  then 
we  may  expect  to  see  a  substantial  reduction  in  the  mortality 
caused  by  typhoid  fever  and  indeed  by  other  diseases. 
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The  higli  mortality  of  the  working  classes  is  in  no  incon- 
siderable degree  due  to  the  insanitary  dwellings  in  which  a 
large  proportion  of  them  reside.  It  is  to  the  im|)r(jvement  of  the 
homes  of  the  artizans  and  labourers  that  we  must  chiefly  look 
for  a  further  reduction  in  the  death-rate  of  towns.  Two  chisses  of 
houses  are  occupied  by  workmen  and  their  families — one  built 
S[)ecially  for  them,  the  other  originally  intended  each  for  one 
family  of  the  upper  or  middle  class,  but  now  converted  into 
tenements,  having  from  two  to  a  dozen  families  each.  The 
latter  class  of  dwelhngs  are  often  very  old  and  dihi})idated,  and 
their  woodwork  honeycombed,  their  floors  are  sunken  and 
patched,  their  walls  damp  owing  to  defective  roofs,  their  stair- 
cases creaking  and  broken,  their  basement  stories — formerly 
clean  and  well-kept  kitchens — now  noisome  dark  spaces,  some- 
times shut  up  to  prevent  them  from  becoming  the  asylums  of 
homeless  wanderers. 

The  houses  built  for  artizans  and  labourers,  by  persons  who 
only  desire  to  make  a  jirofit  out  of  them,  are  often  very 
defective  in  construction  and  \n  the  essentials  of  a  healthy 
dwelling ;  their  rents  are  generally  too  high  for  other  than 
well-paid  artizans.  The  benevolence  of  such  men  as  Lord 
Iveagh  and  the  late  ]Mr.  Pealiody  has  provided  dwellings  of 
moderate  rent,  but  unfortunately  only  a  small  fraction  of  the 
population  can  benefit  by  the  generosity  of  these  philanthropists. 
Many  thousands  of  nice  buildings  for  workpeople  have  been 
built  by  companies  founded  upon  semi-philanthropic,  semi- 
economic  lines  ;  but  they,  too,  are  generally  let  at  rents  exceed- 
ing 2s.  per  week.  The  houses  which  are  the  most  insanitary, 
and  in  which  tlie  seeds  of  the  fevers  are  nursed  as  in  a  hot-bed, 
are  those  occu})ied  by  the  poorest  classes — hawkers,  the  inferior 
kinds  of  labourers  and  porters,  itinerant  musicians,  hangers-on 
about  the  markets,  persons  with  no  fixed  occupation,  poor 
widows,  mendicants,  the  people  who  loaf  about  the  streets 
(particularly  in  the  neighbourhood  of  public-houses),  the  seedy 
persons  "  who  have  seen  better  days,"  &c.  The  rents  ]iaid, 
or  promised  to  be  paid,  by  these  decayed,  always  miserably 
poor,  peoi)le,  are  very  small ;  and  ordinary  landlords  could  not 
afford  to  keep  their  dwellings  in  the  state  of  repair,  cleanliness 
and  convenience  which  health  retjuires,  and  indeed  public  safety 
demands.  It  is  from  these  wretched  aboiles  of  the  semi-pauper 
classes  that  the  contagia  of  the  infective  diseases  sally  forth, 
to  deal  out  disease  and  tleatli  amongst  the  people  whose  houses 
are  in  a  fairly  good  sanitary  state.  It  is  not  sutiicient,  therefore, 
to  have  our  own  houses  in  good  order,  we  are  interested, 
though  of  course  not  to  the  same  extent,  in  having  all  the 
houses  in  our  neighbourhood  placed  under  healthful  conditions. 

For  several  years  jiast  Parliament  has  been  enacting  statute 
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after  statute  in  reference  to  the  improvement  of  the  homes  of 
the  working  classes;  and  the  local  authorities  have  now  very 
large  powers  entrusted  to  them  for  the  purpose  of  building 
dwellings  for  artizans  and  labourers.  With  respect  to  towns  it 
seems  to  me  that  more  has  been  done  for  the  artizans  than  for 
the  labourers.  I  think  we  should  leave  chiefly  to  the  operations 
of  the  building  societies  and  to  private  enterprize  the  providing 
of  dwellings  for  artizans  as  they  are  fairly  well  able  to  take 
care  of  themselves :  but  if  the  money  of  the  ratepayers  is 
expended  in  constructing  dwellings  for  the  people  Avho  can  only 
pay  from  Is.  to  2s.  per  week  rent,  then  I  say  it  is  well  laid  out, 
because  it  tends  to  diminish  sickness,  death  and  pauperism. 
I  know  there  are  great  difficulties,  financial  and  other,  in  the 
way  of  substituting  clean  and  moderately  comfortable  dwellings 
for  the  filthy  dens  in  which  dwell  at  least  five  per  cent,  of  the 
urban  populations.  It  is  chiefly  in  such  places  that  the 
criminal  classes  reside,  and  they  would  rather  not  be  supei'vised 
by  municipal  officers.  It  is  probable  that  a  loss  would  be 
sustained  by  letting  fairly  comfortable  and  well-kept  tenements 
at  rents  of  from  Is.  to  2s.  weekly.  Corporations  can,  however, 
borrow  monej'  at  so  low  a  rate  of  interest  from  the  Government 
for  the  erection  of  labourers'  dwellings,  that  if  they  adopt  good 
schemes,  they  might  provide  very  low-rent  dwellings,  without 
incurring  much  loss.  In  1890  the  Corporation  of  Dublin  erected 
eighty-six  dwellings  for  labourers.  They  consist  of  two-storied 
houses,  each  containing  four  tenements.  There  are  nineteen  of 
these  let  at  2s.  per  week.  Each  consists  of  a  living  room, 
12f  feet  by  12  feet;  a  bedroom,  lOi  feet  by  7-^  feet ;  and  a 
scullery  and  other  accommodation  exclusively  belonging  to  the 
tenement.  The  rent  derived  by  the  Corporation  from  these 
eighty-six  dwellings  pays  the  annual  instalment  of  the  loan  of 
money  by  which  they  were  built,  the  interest  on  the  loan,  and  a 
surplus  of  nearly  £100  a  year.  The  Corporation,  who  have  not 
spent  a  penny  of  their  own  money  on  these  dwellings,  will  in 
thirty-eight  years  become  their  owners,  as  the  loan  by  that  time 
will  be  repaid. 

In  contrast  to  the  good  value  which  these  Corporation  tenants 
receive  for  the  small  rent  which  they  pay,  I  show  in  the  follow- 
ing statement  the  poor  accommodation  afforded  to  room-keei)ers 
in  tenements  let  by  house  jobbers.  In  four  streets  (Church 
Street,  Upper  Mercer  Street,  North  Cumberland  Street,  and 
Jervis  Street,  Dublin)  I  ascertained  that  1,074  families  resiiled 
in  170  houses.  They  occupied  1,4<S2  rooms,  less  than  one  and  a 
half  rooms  per  family.  The  annual  rent  paid  by  the  tenants 
was  £8,311  13s.,  tiiough  the  valuation  of  the  174  houses 
for  rateable  purposes  was  only  £2,677  10s.  The  average 
weekly  rent  per  family  was  2s.  6fd.  in  Church  Street;  2s.  8d. 
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in  Mercer  Street ;  3.s.  4|d.  in  Cumberland  Street,  and  3s.  S^d- 
in  Jervis  Street.  These  figures  show  tliat  in  Dublin  at  least 
the  rents  of  the  dwellings  of  the  working;  classes  are  far  in 
excess  of  their  real  value. 

The  education  of  the  people  in  sanitation  ought  not  to  be 
confined  to  limited  sections  of  society,  but  should  be  carried  out 
as  one  complete  and  well  graduated  system  for  the  instruction 
of  the  whole  Nation.  A  study  of  the  laws  of  health  should 
form  part  of  the  system  of  ])rimnry  education,  and  would  be  at 
least  as  interesting  to  the  youthful  mind  as  a  study  of  the  "  thi'ee 
R's."  The  character  and  conduct  of  the  man  are  mainly  depend- 
ent upon  the  education  and  training  of  the  child ;  so  also  in  the 
future  nation  its  action  and  progress  will  be  the  product  of  the 
education  given  to  the  actual  nation  in  its  infancy  and  youth. 
The  sanitary  lessons  which  are  now  being  taught  to  the  13ritish 
people  will  bear  good  fruit  in  the  century  which  is  close  at  hand 
— the  century,  let  us  hope,  of  low  and  uniform  death-rates. 

We  are  living  in  an  epoch  when  man  is  earnestly  stri\ang  for 
a  higher  and  better  life — when,  perhaps,  more  than  at  any 
previous  phase  of  his  history,  he  subordinates  the  baser 
instincts  of  his  nature  to  its  higher  and  nobler  attributes.  Yet 
there  are  not  wanting  those  who  view  with  indifference  or 
scepticism  the  efforts  which  man  makes  to  purify  himself,  morally 
and  physically.  These  pessimists,  or  realists,  as  they  love  to 
call  themselves,  can  see  nature  only  in  its  darker  side.  They 
paint  the  horrors  of  the  plagues,  the  carnage  of  the  battle- 
field, the  devastation  of  the  earthquake  and  volcano,  the 
destructive  action  of  the  tempest,  the  sufferings  of  the  sick 
and  dying,  the  long  hours  of  toil,  the  intolerable  CA'ils  of 
poverty,  the  miserable  struggle  for  existence.  They  parade 
all  the  evils  which  afflict  man — they  re\"ieAv  all  his  inherent 
failings,  defects  and  vices.  They  grimly  and  passively  await 
the  moment  when  they  must  shuffle  off  their  mortal  coil,  and 
like  their  meaner  fellows  in  creation,  commingle  in  the  inevitable 
dissolution. 

Fortunately  for  human  progress  these  realists  exercise  but 
scant  influence  on  the  destiny  of  man.  They  seem  to  forget 
that  the  days  of  health  out-number  the  hours  of  sickness  ;  that  we 
rejoice  infinitely  more  than  we  mourn ;  tliat  love  preponderates 
over  hate  ;  that  there  is  more  happiness  than  misery  ;  that  even 
pain  has  its  uses,  as  a  preserver  of  life,  as  an  incentive  to  pity. 

Better  far  is  it  to  look  upon  the  bright  side  of  nature  and  to 
appreciate  the  beauties  of  this  glorious  world  of  ours,  with  its 
towering  mountains;  its  billowy  seas;  its  magnificent  forests;  its 
vast  expanses  of  emerald  green ;  its  innumerable  forms  of 
animal  and  vegetable  life ;  its  harmony  of  colours ;  its  vast 
dome  of  skv,  with  glittering  stars   and   golden   orbs   of  light. 
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Surely  ours  is  a  world  well  worth  li^^[ug  in. — a  world  of  joy  and 
beauty,  which  well  may  inspii-e  us  to  look  from  nature  up  to 
nature's  God  :  a  world  of  which  the  poet  says : — 

"  The  poetry  of  earth  is  never  dead 
When  all  the  birds  are  faint  \vith  the  hot  sun, 
And  hide  in  coolins;  trees — a  voice  will  run 
From  hedge  to  hedge  about  the  new-mown  mead." 

Many  of  the  e\-ils  which  the  pessimists  believe  to  be  irremediable 
are  in  reality  within  man's  power  to  lessen  or  destroy.  Not  a 
few  of  them  arise  from  systematic  violations  of  the  laws  of  life 
and  health.  We  can  hardly  be  clean  in  our  minds  if  we  are 
foul  m  our  bodies.  We  should  keep  con'uption  as  far  from  us  as 
possible.  Let  us  dwell  in  the  freshness  of  things,  remembering 
always  that  filth  is  synom-mous  with  disease  and  death.  Let  us 
worsliip  at  the  shrine  of  that  goddess  who  has  given  a  name  to 
the  noblest  of  the  sciences — that  which  relates  to  the  preserva- 
tion and  improvement  of  that  precious  porcelain  of  man's  body. 
Hygeia  is  depicted  as  not  only  beautiful  but  strong  and  vigorous, 
typical  of  what  the  hmnan  form  ought  to  be.  A  great 
American  poet  says  of  her  : — 

"  The  leaden  footsteps  of  care 

Leap  to  the  tune  of  her  pace, 
Fairest  of  all  that  is  fair ; 

Grace  at  the  heart  of  aU  grace  I 
Sweet' ner  of  hut  and  of  hall, 

Bringer  of  life  out  of  naught — 
Hygeia,  oh  fairest  of  all 

The  daughters  of  time  and  thought  I  " 
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SECTION    I. 

SANITARY  SCIENCE  k  PREVENTIVE  MEDICINE. 


ADDRESS, 

By  Prof.  J.  LANE  NOTTEE,  M.A.,  M.D.,  D.P.H. 

PEESIDENT   OF   THE   SECTION. 


My  fii'st  duty  to-day  is  to  tluuik  the  Council  of  The  Sanitary 
Institute  for  the  honour  they  have  conferred  on  me  in  inviting 
me  to  preside  over  this  section  of  the  Congress. 

It  is  an  honour  which  I  wish  had  been  placed  in  abler  hands 
than  mine,  and  I  must  crave  your  indulgence  for  a  short  time 
while  I  offer  a  few  observations  on  the  causes  and  prevention 
of  cholera,  a  disease  which  threatens  in  its  onward  march  to 
visit  our  shores,  and  that  at  no  distant  date. 

There  is  a  certain  area,  bounded  by  more  or  less  definite  limits, 
wherein  cholera  is  always  endemic  in  India.  This  is  comprised 
between  the  base  of  the  Himalayas  on  the  north,  and  the  Bay 
of  Bengal  on  the  south  ;  the  north-west  and  central  provinces 
on  the  west,  China  and  northern  Burmah  on  the  east.  Within 
this  area  is  located  the  delta  of  the  united  waters  of  the  Ganges 
and  Brahmaputra.  Whether  this  is  the  only  endemic  area  is  a 
question  which  I  shall  have  to  refer  to  again.  And  here  let  me 
briefly  review  the  climatic  state  of  this  region.  Traversed  from 
north  to  south  by  the  most  uncertain  and  most  impetuous  river 
in  the  world,  Bengal  proper,  or  the  true  delta  of  the  Ganges, 
is  a  mere  alluvium,  deposited,  as  it  would  appear,  in  a  vast 
estuary,  into  which  this  great  river  poured  forth  his  earth-laden 
water. 

History  tells  us  that  within  a  comparatively  short  period  this 
river  has  wandered  out  of  one  course  into  another,  throughout 
an  extensive  tract  of  countr}',  nearly  every  part  of  which  has 
in  consequence  been  left,  virtually,  in  a  condition  of  newly 
deposited  land.     Floods  ami   heavy  rains  leave  this   flat    and 
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ri\iilet-broken  soil  in  a  condition  of  moisture,  with  the  most 
profuse  vegetation  in  the  damp  season,  while  during  the  long 
season,  in  "which  scarcely  one  drop  of  rain  falls,  the  thin  layer 
of  loam  covering  the  vast  sand-bank  of  which  the  country  is 
composed,  becomes  almost  entirely  destitute  of  moistnre. 

Throughout  nearly  the  whole  of  the  year  there  glares  down 
upon  this  plain  the  almost  vertical  blaze  of  an  inter-tropical 
sun.  One  can  well  understand  that  here  an  opportunity  is 
afforded  for  the  development  and  maturation  of  micro-organisms 
amid  the  dense  vegetable  and  animal  products  exposed  to  every 
influence  that  most  favours  decomposition.  And  it  was  from 
the  inundated  rice- fields  of  Jessore,  lying  on  the  borders  of  this 
tract,  that  arose  in  1817,  as  an  epidemic,  the  plague  of  cholera 
which  is  again  manifestly  gathering  fresh  energy  as  it  proceeds 
on  its  westward  course. 

Let  us  now  pass  on  to  some  of  the  conditions  favourable  to 
the  origin  and  spread  of  this  disease. 

It  may  be  laid  down  as  an  absolute  rule  in  reference  to 
cholera  that  its  epidemic  occurrence  in  any  one  place  implies, 
besides  importation  of  the  contagium,  certain  local  conditions, 
these  being : — 

(a.)  General  sanitary  defects. 
(b.)  Peculiarities  of  climate. 
(c.)  Peculiarities  of  soil. 

The  history  of  epidemics  in  India  and  in  Europe  teach  us 
that  universally  filthy  surroundings  accompany  outbreaks  of 
cholera  all  over  the  world,  and  it  can  be  rearlily  understood  Avhy 
it  is  next  to  impossible  to  control  an  outbreak  where  such 
favourable  conditions  exist  for  the  development  of  an  epidemic 
after  the  importation  of  the  seeds  of  the  disease.  This  holds 
good  for  cholera  wherever  we  meet  it.  To  anyone  acquainted 
Arith  Eastern  habits  it  is  easy  to  conceive  how  any  infectious 
disease  is  conveyable  by  water,  or  by  milk  adulterated  with  it. 
With  hardly  any  exception  in  Eastern  cities  the  drinking  Avater 
is  subject  to  all  sorts  of  contaminations,  and  in  villages  is  little 
better  than  diluted  sewage.  As  to  any  system  of  conservancy 
outside  the  principal  towns  and  cantonments  there  is  none. 

Those  who  have  Ansited  Kashmir,  where  cholera  has  recently 
been  raging,  can  easily  understand  an  epidemic  occurring  there. 
Srinajjar,  the  capital  of  the  state,  has  no  sewers,  biat  rivulets  of 
Avater  flow  down  the  open  gutters  into  which  are  passed  the 
night  soil  and  other  filth  of  the  population,  except  such  as 
is,  still  more  unfortunately,  thrown  into  open  cesspools  in  back- 
yards and  areas,  which  become  nests  of  infection.  The  water 
supply  is  taken  from  the  river  banks  where  it  receives  the 
sewage  of  the  town. 
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If  filth  alone  could  creaJti  cholera  Srinagar  would  brecfl  an 
epidemic  every  summer ;  l)ut  surface  sewage,  narrow  filthy 
streets,  and  a  polluted  river  offer  a  ready  and  fertile  hot-ljed 
for  the  propagation  of  this  disease  when  once  imported. 

Wherever  there  has  been  a  recurrence  of  cholera  the  same 
monotonous  conditions  exist ;  revolting  contamination  of  the 
drinking  water  and  the  utter  negligence  in  the  disposal  of 
excrementitious  matters.  And  while  we  in  England  trust  to 
sanitar}'  measures  for  protection  against  the  invader,  the  f|uestion 
asked  is  :  are  we  safe  in  depending  on  such  means  of  protection 
as  we  have  as  yet  enforced  ?  Have  Ave  no  unhealthy  quarters 
in  our  crowded  cities  which  the  mass  of  the  population  resort  to 
for  labour,  and  for  the  excitement  incidental  to  city  life  ? 
Have  we  no  defects  in  our  drainage  systems  and  methods  of 
removal  of  animal  waste "?  Is  our  water  supply  above  suspicion  ? 
Is  not  the  aggregation  of  human  beings  on  limited  areas  a  source 
of  danger,  and  especially  so  when  among  those  are  numbered 
the  idle  and  dissolute,  the  loafers,  the  street  arabs,  and  casuals, 
who  congregate  in  certain  quarters  and  huddle  together  in  foul 
rooms — unfortunates  who  cannot  escape  the  results  of  their 
j)hysical  organization  ? 

And  if  such  is  the  case  are  those  who  are  officially  responsible 
for  watching  over  the  ])ublic  health  doing  all  they  ought  to  do 
to  afford  us  protection.  V^q  have  abolished  quarantine — and  I 
think  wisely — and  have  thrown  the  gates  wide  open  to  every 
invader.  Can  we  prove  that  we  may  have  reliance  on  such 
measures'?  that  there  are  no  weak  points  in  our  sanitary 
administration  ? 

With  the  full  knowledge  of  the  responsibility  attached  to  the 
position  I  hold  as  your  President,  I  would  earnestly  and  in  all 
seriousness  impress  on  sanitary  authorities  the  importance  of 
setting  their  house  in  order,  or  surely  there  will  be  a  deadly 
reckoning  to  avenge  for  past  neglect.  It  is  true  that  in  this 
country  people  have  been  provided  at  a  vast  cost  with  some  of 
the  essentials  of  a  healthy  life,  but  it  is  equally  true  that  in  our 
large  cities  the  "bitter  cry  of  outcast  London"  is,  in  some 
respects,  as  applicable  as  it  was  nigh  fifty  years  ago. 

"  Is  it  well  that  while  \\&  range  with  science  glorying  in  tlie  time, 
City  children  soak  and  blacken  soul  and  sense  in  city  sliuie  ? 
There  the  master  scrimps  his  haggard  seamstress  of  her  daily  bread. 
There  the  single  sordid  attic  holds  the  living  and  the  dead. 
There  the  smouldering  tire  of  fever  creeps  along  the  rotten  floor, 
And  the  crowded  couch  of  incest  in  the  waiTeus  of  the  poor." 

As  regards  climate  in  the  non-epidemic  areas,  the  epidemic 
spreading  of  cholera  occurs  during  the  rainy  and  warm  seasons. 
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I  shall  endeavour  furtlier  on  to  show  what  factors  specially  are 
concerned  in  producing  ^•ariations  in  the  amount  of  cholera. 
There  can  be  no  doubt  that  a  relatively  high  temperature 
favours  the  production  of  cholera.  Warmth,  and  np  to  a  certain 
degree  moisture,  are  the  physical  conditions  which,  combined, 
above  all  others  foster  the  development  of  the  specific  poison. 

The  last  condition,  namely,  the  peculiarities  of  soil  which 
favour  the  spread  of  cholera  is  not  by  any  means  the  least 
important  factor. 

We  find  that  from  the  earliest  records  of  the  disease  a 
remarkable  fact  has  been  noted,  viz. :  That  cholera  has  always 
attained  its  widest  diffusion  and  its  greatest  intensity  in  those 
localities  which  are  distinguished  by  a  certain  physical  soil 
character,  namely,  permeability  to  water  and  air,  and  on  those 
kinds  of  rocks  Avhich  have  a  large  capacity  for  retaining  the 
moisture  Avhich  has  fallen  upon  them. 

A  careful  study  of  the  literature  of  the  disease  indicates  that 
in  considering  the  incidence  of  cholera  upon  any  particular  soil, 
it  is  not  the  geological  character  of  the  soil  itself,  but  the 
satui'ation  dependent  thereon  in  which  the  true  explanation  of 
this  phenomena  is  largely  to  be  sought,  but  even  this  does  not 
cover  the  whole  case,  for  it  again  is  affected  by  the  soil  heat, 
rainfall,  sub-soil  water  level,  soil  air  and  the  general  climatic 
influences,  to  say  nothing  of  the  nature  and  quantity  of  the 
organic  matter  in  the  soil. 

There  appears  to  be  no  doubt  that  a  relatively  high  tempera- 
ture, both  of  air  and  soil,  materially  favours  the  production  of 
cholera  :  in  the  case  of  air,  this  is  not  shown  so  much  by  the 
prevalence  of  the  disease  at  times  of  maximum  temperature,  as 
in  the  absolute  abatement  or  extinction  of  an  epidemic  with  a 
fall  in  atmospheric  temperature. 

On  the  other  hand  from  facts  which  have  been  slowly  and 
laboriously  collected,  concerning  the  soil  temperature  in  various 
parts  of  India  where  cholera  is  more  or  less  endemic,  ^ye  find 
that  a  high  temperature  of  the  soil  corresponds  differently,  yet 
more  closely  with  the  course  of  cholera  prevalence  than  does 
that  of  air. 

The  credit  of  the  earliest  and  most  systematic  attention  to 
this  point  belongs  to  Lewis  and  Cunningham,  who  in  1<S76  made 
a  most  valuable  sei'ies  of  obsorvaticms  on  soil  temperature  in 
Calcutta.  They  found  that  at  a  depth  of  six  feet  from  the  surface 
a  soil  heat  of  between  78"^  and  71)°  Fahr.  corresponds  with  the 
maximum  prevalence  of  cholera,  and  that  the  soil  temperature 
at  Calcutta  is  higher  than  that  of  the  atmosphere  during  the 
cold  season.  More  recent  observations  in  the  Punjab,  by  Firth, 
confirm  Lewis  and  Cunninirham's  results. 
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So  much  for  soil  lieut ;  but  iis  concerns  soil  moisture,  as 
affected  by  rainfall,  we  find  that  in  Calciitta,  as  well  as  in  all 
endemic  areas,  the  maximum  of  cholera  falls  in  the  dry  season 
(October  to  May)  and  more  particularly  in  that  jiartof  it  which 
is  at  the  same  time  the  season  of  greatest  heat  (March  to  May). 

In  the  non-endemic  area  we  find  some  points  of  resemblance 
and  some  of  contrast  to  those  offered  by  the  endemic  area. 

The  more  the  whole  history  of  cholera  outbivaks  both  in 
India  and  elsewhere  is  studied,  the  more  hopeless  seem  the 
inconsistencies  in  its  behaviour  with  reference  to  rainfall  and 
soil  moisture. 

Thev  will  a))pear  less  o;larino;  however  and  become  more 
intelligible  if  it  be  borne  in  mind  that  rainfall  as  a  causal  element 
is  purely  indirect  through  tiie  soil.  Soil  moisture  is  not  only  a 
question  of  so  much  or  so  little  rainfall,  but  also  of  the  phy- 
sical character  and  saturation  point  of  the  soil,  to  say  nothing 
of  the  state  and  level  of  the  subsoil  water.  It  is  obvious  that 
when  the  subsoil  water  level  is  low,  copious  rains  will  produce 
an  effect  quite  different  from  that  of  moderate  rain  when  the 
subterranean  water  level  is  high,  and  vice  versa,  and  that  this 
result  again  \W11  be  further  varied  according  as  the  soil  is  a 
highly  ])orous  one  (sand)  or  a  moderately  porous  one  (loam  or 
marl). 

Chiefly  owing  to  the  writings  of  Pettenkofer  much  attention 
has  been  given  to  this  question  of  subsoil  water  level  and  its 
bearing  on  cholera  prevalence,  particularly  in  India,  where  Lewis 
and  Cunningham  made  systematic  observations  for  eiglit  years 
in  and  around  Calcvitta. 

Their  work  on  the  whole  showed  that  in  Calcutta  the  pre- 
valence of  cholera  is  associated  with  a  low  level  of  the  soil 
water.  Observations  in  India  go  so  far  as  to  show  also  that 
where  the  water  level  is  high,  no  marked  outbreaks  of  cholera 
occur. 

The  subsoil  water  level  must  be  looked  at  in  the  light  of  an 
index  to  the  changes  in  soil  humidity,  from  mere  moisture  to 
actual  saturation  of  the  overlying  soil  strata,  as  well  influencing 
the  question  of  soil  ventilation.  In  regard  to  this  latter  factor, 
although  our  methods  of  estimating  it  are  imperfect,  and  with 
reference  to  non-endemic  localities  our  data  are  meagre,  still,  in 
the  true  endemic  area,  as  Lewis  and  Cunningham  indicated, 
degrees  of  soil  ventilation  seem  to  bear  a  direct  relationship  to 
cholera  prevalence,  and  moreover,  as  will  be  shown  subsequently, 
offer  a  clue  to  the  connection  of  this  disease  with  soil. 

A  careful  analysis  of  the  writings  of  Lewis  and  Cunningham, 
Pettenkofer  and  others,  based  on  evidence  gathered  ]iartlyfrom 
the  endemic  home  of  cholera  in  Lower  Bengal  and  other  parts  of 
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India,  as  Avell  as  from  other  countries  in  which  the  disease  has 
prev^ailed  as  an  epidemic,  indicates  to  us  that  the  only  soil  states 
which  appear  to  bear  any  constancy  to  cholera  are  :  (1.)  Porosity 
and  permeability,  (2.)  An  a^•erage  soil  heat  of  79°  Fahr.  at  six 
feet  deep.     (3.)  A  low  level  of  the  subsoil  water. 

This  clears  the  ground,  somewhat,  but  it  remains  still  to 
enquire  what  evidence  is  offered  by  the  soil  itself  as  to  the 
existence  of  what  all  unite  in  considering  does  exist — the  specific 
organic  cause  of  cholera. 

Elaborate  microscopical  examinations  of  soil  from  various 
parts  where  the  disease  exists,  both  endemically  and  epidemically, 
have  been  made,  but  mainly  with  negative  results. 

Not\\'ithstanding  the  outcome  of  all  research  on  these  lines 
the  consensus  of  opinion  is  in  favour  of  the  theory  that  the 
comma  bacilli,  so  constantly  found  in  cholera  dejecta,  are  closely 
connected  with  the  specific  cause  of  the  disease,  even  if  they 
are  not  the  specific  cause  itself. 

Though  the  bacilli  have  been  very  rarely  found  in  soils,  yet 
many  observations  have  been  made  regarding  their  behaviour  in 
both  water  and  soil.  Dr.  D.  D.  Cunningham,  of  Calcutta,  made 
an  elaborate  series  of  observations  on  these  points.  All  experi- 
mental facts  seem  to  indicate  that  the  so-called  choleraic  commas 
are  extremely  feeble  in  the  struggle  for  existence  when  gaining 
access  to  ordinary  soil  and  tend  rapidly  to  die  out.  This 
question,  however,  is  not  quite  so  simple  as  this  would  seem ;  and 
is  further  complicated  by  the  fact  that  the  more  one  stuches 
this  subject  the  more  convinced  one  gets  that  in  all  likelihood 
there  is  a  plurality  of  species  of  comma-shaped  bacilli,  and  that 
these  do  not  behave  uniformly  in  either  water,  soil  or  any  other 
media.  We  may  not  be  dealing  "wdtli  distinct  species,  but  with 
races  or  modifications  due  to  change  of  environment.  As  Dr. 
Adami  has  very  recently  stated,  there  must  be  some  little 
latitude  in  our  conception  of  species  among  the  bacteria :  we 
must  be  prepared  to  discover  considerable  variations  in  the 
properties  of  any  one  species.  By  a  due  ap})reciation  of  this 
dictum,  it  is  probable  that  many  experimental  inconsistencies 
may  be  explained.  The  existence  of  more  than  one  variety  of 
comma  in  different  cholera  dejecta  is  probably  dependent  upon 
the  very  varying  conditions  of  the  individual  ])atient's  intestinal 
tract — analogous  to  the  variation  in  sym[)toms  and  mortality  of 
cases,  as  well  as  to  variations  in  value  of  certain  remedies  in  the 
disease.  It  is  well  known  that  in  the  present  epidemic  cases 
occur,  which  both  in  respect  of  symptoms  and  mortality  must 
be  regarded  as  choleraic,  but  in  which  the  intestinal  contents 
are  devoid  of  cultivable  commas,  or  indeed  of  commas  at  all. 
Such  may  be  merely  cases  in  which  the  commas  have  failed 
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to  find  iiitestiiial  conditions  in  wliicli  they  could  hived  true: 
just  as  outside  the  body  the  same  commas  can,  under  the 
influence  of  artificial  external  conditions,  assmne  inrportant 
and  more  or  less  persistent  niorphohjoical  and  jjiiysiological 
propci'ties. 

These  considerations  open  up  the  whole  controversy  as  to 
whetlier  cholera  commas  in  their  life  history  undergo  change  in 
form  and  to  whether  they  can  assume  a  resting  or  spore  stage, 
in  wjiich  though  overlooked  and  regarded  as  absent,  their  germs 
are  all  the  while  merely  waiting  suitable  external  conditions  to 
renew  their  well  known  shape  and  effects.  Tlie  more  the  life 
history  of  the  connna  bacillus  is  studied  the  clearer  it  becomes 
that  this  microbe  is  not  one  of  the  ordinary  schizophyta,  or  if 
it  be,  then  it  is  merely  an  evolutional  stage  of  some  higher 
organism,  or  what  is  not  unlikely,  a  true  parasite,  existing  in 
man  and  animals  in  one  form  and  needing  anotlier  hoste,  possibly 
the  soil  itself,  wherein  to  complete  its  life  history.* 

Experiments  with  various  samples  of  soil  show  that  choleraic- 
commas  do  rapidly  and  completely  disappear  and  die  out  from 
soil  when  such  is  kept  for  a  period  of  about  three  weeks,  either 
dry  or  absolutely  saturated  with  moisture,  or  however  dry  or 
moist  when  exposed  to  a  temperature  below  50°  F.,  or  when 
mixed  in  soil  with  putrefactive  matter  or  with  a  large  excess  of 
foecal  matter. 

This  incapacity  on  their  part  for  continued  life  under  such 
circumstances  is  apparently  due  to  a  want  of  oxygen,  to  excess 
of  cold  or  heat,  and  to  the  presence  of  fungi  and  saprophytic 
forms  of  life  hostile  to  them. 

On  the  other  hand,  in  moist  states  of  the  soil  short  of 
saturation,  and  in  media,  offering  conditions  short  of  those  just 
enumerated,  their  inability  to  discover  commas,  as  commas  after 
a  lapse  of  time,  is  no  proof  of  the  destruction  and  disappearance 
of  the  cholera  germs,  as  these  seem  to  be  capable  of  undergoing 
morphological  changes  and  of  assuming  a  resting  or  spore  stage, 
in  which  tlu'ir  duration  of  life  seem  to  be  indefinite,  aiul  from 
which  on  being  ti'ansfcrred  to  more  congenial  soil — e.a.  the 
alimentary  canal  of  man  and  animals — they  can  assume  active 
properties  and  powers. 

In  the  endemic  area  the  soil  is  probably  the  main  if  not  the 
essential  site  of  the  processes  and  changes  resulting  in  the 
production  of  the  poison,  which  in  man  induces  cholera.  The 
soil  concernetl  in  these  changes  is,  in  all  likelihood,  that  layer 
lying  above  the  water  level  or  the  first  impermeable  stratum  in 

*  I  beg  to  refer  to  a  most  iuterestiug  article  ou  this  subject  by  G.  F. 
Dowdeswell,  M.A.,  F.L.S.,  kc.—Lanccf,  July  28,  189L). 
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a  locality  and  ouce  seeded  with  the  specific  organisms,  the 
development  in  the  soil  or  diffnsion  from  the  soil  depends  on 
certain  conditions  of  that  layer. 

These  conditions  are,  permeabiUty  to  air,  a  certain  degree  of 
moisture  wliich  must  not  be  excessive,  a  mean  annual  tempera- 
ture of  12^  F.,  a  moderate  amount  of  contained  organic  matter 
and  an  absence  of  decomposing  and  putrefactive  processes. 
Any  locality  presenting  these  conditions  throughout  the  year 
may  be  said  to  be  capable  of  affording  an  endemic  habitat  for 
the  cholera  organism. 

It  is  quite  possible,  as  Xaegeli  has  pointed  out,  that  excessive 
dirt  in  a  locality  may  be  an  efficient  cause  for  the  prevention  of 
certain  forms  of  disease  in  it,  the  excess  of  sapropM-tic  organ- 
isms tending  to  the  suj^pression  of  more  or  less  parasitic  ones, 
but  no  one  could  regard  it  as  therefore  desirable  to  increase  the 
accumulation  of  dirt. 

Lo^Yer  Bengal,  as  typified  by  Calcutta,  fulfils  the  above  con- 
ditions. Assuming  that  prevalence  of  the  disease  in  that  area  is  a 
fair  test  of  production  of  the  cause,  we  ought  to  find,  if  these 
conclusions  are  correct,  that  the  amomit  of  specific  material 
developed  increases  with  the  mass  of  generating  stratum  :  this 
is  exactly  what  we  do  find,  as  the  maximum  and  minimum  of 
cholera  prevalence  in  Calcutta  coincides  with  the  maximum  and 
minimum  of  the  water  level — or,  in  other  words,  Avith  the 
maximum  and  minimum  of  non-water-logged  soil. 

If  we  go  a  step  farther  and  equally  assume  prevalence  in  the 
same  area  to  be  an  index  of  diffusion,  there  are  two  main 
channels  by  which  a  material  developed  or  harboured  in  the  soil 
may  reach  human  beings  in  any  locality :  these  are  the  Avater 
and  the  air  occupying  the  soil  interspaces.  The  phenomena  of 
seasonal  fluctuation  in  prevalence  appears  to  fail,  as  far  as  the 
endemic  area  is  concerned,  to  explain  or  siipport  the  idea  of  the 
water  supply  l^eing  the  main  channel  of  diffusion.  Were  it  so, 
the  maximum  prevalence  ought  to  occur  at  that  periotl  when 
the  meteorological  conditions  are  calculated  to  facilitate  the 
entrance  into  the  drinking  water  of  materials  derived  from  the 
bodies  of  those  suffering  from  the  disease.  June,  July,  August 
and  September  are  the  periods  when  most  material  is  washed 
into  the  tanks  and  drinking-water  supplies  in  Calcutta,  yet 
these  are  the  months  of  minimum  prevalence. 

So  too  in  May  the  rainfall  is  heavier  than  in  A])ril,  yet  instead 
of  an  increased  there  is  a  decreased  prevalence,  while  in  November 
more  cases  of  the  disease  occur  than  in  October,  although  the 
latter  month  presents  greater  chances  of  inwash  of  material  by 
rain  into  the  tanks  and  wells  than  the  former. 

If,  however,  we  regard  the  air  as  the  channel  of  diffusion  by 
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wliicli  the  clurlcrii  poison  ])a.s.se's  fnjin  the  soil  to  the  subjects  of 
the  (lise.ise,  we  find  that  the  facts  are  different. 

Exactly  in  accordance  with  that  hyjiothesis,  maximum  soil 
ventilation  occurs  durin^r  March  and  April  coincidentl y  with  the 
maximum  of  ])revalc'iice  :  and  the  minimum  of  soil  ventilation 
occurs  during  the  rainy  season,  which  is  the  period  of  minimum 
prevalence. 

Strong  as  is  the  evidence  in  favour  of  the  diffusion  in  the 
endemic  region,  from  the  soil  of  the  specific  cause  of  cholera  by 
means  of  soil  air  emanations  and  dust  yet  it  does  not  cover  all 
cases  as  shown  by  the  lessened  incidence  of  the  disease  on  all 
places  ])rovided  with  a  ])ure  and  good  water  supply.  Calcutta 
is  a  case  in  point,  the  disease  has  certainly  lessened  there.  Ijut 
has  not  disap})eared.  The  existence  of  a  ])ure  water  supplv  has 
reduced  the  number  of  cases  by  reducing  the  facilities  for  the 
propagation  of  the  disease  by  virtue  of  a  wholesome  drinking 
water  being  substituted  for  one  polluted  by  the  recent  dejecta 
of  the  cholera-stricken.  This  experience  without  ajipreciably 
weakening  the  soil  theory  of  the  disease  merely  strengthens  the 
belief  that  possibly  both  channels  are  at  work,  and  that  too 
great  reliance  must  not  be  put  on  either  the  one  or  the  other. 

These  remarks  apply  altogether  to  the  endemic  iiome  of 
cholera.  It  must,  however,  be  noted  that  it  has  been  the  custom 
for  most  writers  wlien  speaking  of  the  facts  concerning  the 
occurrence  of  cholera  outside  the  well  known  endemic  area  of 
Lower  Bengal,  to  maintain  that  the  nearer  the  soil  of  any 
district  a})proaches  in  character  and  conditions  to  that  consti- 
tuting the  lower  part  of  the  Gangetic  plains,  the  greater  Avill 
be  the  risks  and  likelihood  that  cholera  Avill  be  fountl  to  prevail 
there. 

It  is  very  much  to  l)e  tloubted  whether  this  is  a  sound  state- 
ment, but  rather  that  the  tendency  of  the  disease  to  prevail  on 
all  alluvial  soils,  especially  near  rivers,  such  as  in  the  valleys 
of  the  Brahmaputra,  the  Nerbudda,  the  Tapti,  the  Indus,  and 
Euphrates,  is  due  to  the  fact  that  those  districts  are  emlemic 
homes  of  the  disease  equally  with  the  Gangetic  valley.  1  am 
inclined  to  believe  that  cholera  is  after  all  endemic  in  several 
parts  of  India,  whieli  at  present  are  not  so  cousideretl. 

It  is,  however,  certain  that  personal  intercourse  between 
infected  and  non-infected  places  in  India,  while  undoubteilly 
accounting  for  a  very  large  number  of  cases,  is  insufficient  to 
ex[)lain  or  account  for  some  of  the  remainder,  which  in  the  main 
can  only  be  explained  by  regarding  the  disease  as  truly  endemic 
in,  hitherto,  unsus|)ected  spots,  antl  only  re(piiring  the  establish- 
ment of  certain  indicated  conditions  in  their  superficial  soil  to 
determine  the  i)roduction  of  cholera,  the  chief  of  these  being  a 


102  ox   TUBEHCDXOSIS. 

drsTinS  zone  of    soil,   always    containing   the    specific    material 
causative  of  the  disease. 

The  soil  appears  to  play  a  direct  part  in  the  production  and 
diffusion  of  cholera,  only  in  the  endemic  areas;  outside  the 
endemic  area  the  soil  strata  appears  to  have  nothing  whatever 
to  do  with  the  disease,  its  appearance  there  is  due  to  importation 
of  the  virus  and  its  diffusion  as  an  epidemic  to  sanitary  defects. 
Soil  and  climate  alone  have  not  been  observed  to  originate  the 
disease  in  non-endemic  areas. 


•'  On  Tuberculosis ;  or,  does  Consumption  arise  from  Flesh" 
Eating?  "  hi/  Josiah  Oldfield,  M.A.,  B.C.L. 

Diseases  are  produced  in  a  great  number  of  ways,  but  the  chief 
methods  of  propagation  are  : — 

Firstly,  by  the  ixhalatiox  of  disease  germs  into  tlie  lungs 
with  the  air  breathed,  and  thence  by  the  blood  stream  through- 
out the  body ; 

Secondly,  by  the  ingestion  of  disease  germs,  together  with 
the  food  eaten  into  the  stomach  and  intestines,  and  thence  by 
osmosis  or  by  the  absorption  by  the  lacteals  and  lymphatics,  or 
through  some  abrasion  of  the  mucous  membrane  by  a  species  of 
inoculation,  into  the  lymphatics  or  the  blood  stream,  and  thence 
over  the  whole  body. 

Of  these  two  causes  of  disease,  I  believe  ingestion  to  be  far 
the  more  serious,  for  a  number  of  reasons,  of  which  the  simplest 
perhaps  is  the  fact  that  a  person  may  go  with  practical  impunity 
into  the  presence  of  contagious  disease  if  he  is  careful  to  avoid 
swallowing  his  spittle,  and  does  not  eat  or  drink  anything  while 
exposed  to  the  infected  atmosphere. 

There  are  two  serious  modes,  therefore,  of  disease  propagation, 
viz.  (1),  iidialation  ;  (2),  ingestion  ;  and  of  these  two  the  latter 
is  far  the  more  serious. 

The  discovery  of  a  cause  renders  the  searcli  for  a  remedy 
much  more  simple,  and  so  if  disease  comes  in  through  inhalation 
and  ingestion,  its  entrance  can  be  prevented  by  ceasing  to  inhale 
and  ceasing  to  ingest. 

To  stop  breathing  and  eating  altogether  is  a  remedy  perfectly 
simple  in  theory,  impossible  however  in  practice. 
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The  next  remedy  that  .suc;gests  itself,  tlierefore,^  is  tlie 
breathing  onb/  pure  air  and  eating  onlij  ])ure  food.  Wlien  we 
consider'lhem,  however,  we  find  that  both  these  conditions  are 
impossible.  All  those  whose  occupation  takes  them  into  the 
presence  of  sickness  are  often  breathing  impure  air. 

As  we  are  often  obliged  to  inhale  iniavoidably  imi)ure  air,  so 
too  we  cannot  always  ensure  that  our  food  is  free  from 
impurity ;  but  we  can  aim  at  avoiding  food  which  is  manifestly 
diseased,  and  if  we  cannot  altogether  escape  risk,  we  can  at  any 
rate  avoid  touching  those  forms  of  food  which  are  specially 
liable  to  disease. 

I  purpose  showing,  with  regard  to  the  special  disease  under 
consideration — Tuberculosis— that  flesh  food  is  a  food  which, 
as  a  fact,  is  diseased  to  an  enormous  extent,  and  not  being  a 
necessary  food,  all  arguments  point  to  the  avoidance  of  it  as  an 
article  of  diet.  , 

Amongst  the  terrible  diseases  which  curse  humanity,  Tuber- 
culosis is^'perhaps  the  most  terrible ;  there  are  others  which  may 
be  more  painful  or  more  rapid,  but  none  which  are  more  hope- 
less and  more  pathetic;  and  yet  Tuberculosis  in  one  of  its  varied 
forms  is  one  of  the  most  common  diseases,  so  that  in  some  way 
or  another  it  affects,  or  has  affected,   every  other  person  we 

meet.  p  m  i  i     • 

It  must  not  be  supposed  that  because  the  seat  of  Tuberculosis 
is  usualh-  the  lungs  that  therefore  it  is  caused  chiefly  by  inhala- 
tion, because  the'  experiments  of  Dr.  Burdon  Sanderson  show 
that  even  where  the  bacillus  is  introduced  by  inoculation,  i.e., 
by  subcutaneous  injection,  it  at  once  locates  itself  and  manifests 
its  energy  in  the  lungs.  And  in  a  research  by  Professor 
McFadyean  and  Dr.  Woodhead  they  found  that  in  127  cases  of 
Tuberculosis  in  children,  it  was  the  mesenteric  glands  which 
were  affected  in  100  cases,  and  these  would  be  almost  certainly 
reached  through  the  organs  of  alimentation.  And  we  may 
conclude  that  "in  these  cases  the  disease  was  introduced  by  the 
milk  from  tuberculous  animals. 

Now  with  regard  to  adults,  attention  should  be  carefully 
drawn  to  the  correlated  facts  that 

(1)  Tuberculosis  exists  in  men  to  an  enormously  high  per- 
centage. 

(2)  Tuberculosis  may  be  communicated  l)y  ingestion  of 
tuberculous  food. 

(3)  Animals  used  for  food  are,  as  a  fact,  infected  with 
tubercle  to  an  enormously  high  percentage. 

(4)  It  is  practically  imi)ossible  to  detect  the  disease  when  the 
meat  is  cut  up  and  offered  for  sale. 

(5)  Tuberculosis  in  man  may  therefore  be  set  down  as  arising 
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in  a  liigh  percentage  of  cases  from  the  ingestion  of  tuberculous 
meat. 

(6)  And  finally,  flesh  is  not  a  necessary  part  of  the  diet  of 
man,  and  therefore  in  the  face  of  the  dangers  with  which  its  use 
as  a  food  is  connected,  it  is  not  less  than  suicidal  to  advocate  an 
increase  in  its  consumption,  whereas  the  soundest  policy  is  to 
agitate  for  its  entire  disuse  under  the  existing  circumstances. 

The  Bacillus  Tuberculosis. — 

The  Bacillus  Tuhercnlosis,  called  so  from  its  rod-shape 
(JBacilli(s=a  little  rod),  is  a  micro-oro;anism  discovered  h\  Koch 
in  1887,  about  l-8,000th  to  l-10,000th  of  an  inch  in'length, 
and  about  l-50,000th  of  an  inch  in  breadth,  i.e.,  it  Avould  take 
some  hundreds  put  end  to  end  to  reach  across  the  eye  of  a 
needle.  This  micro-organism  is  of  such  vitality  that  it  can 
stand  a  temperature  of  107^  for  several  Aveeks,  and  even  one  of 
212°  for  some  little  time  (say  less  than  sixty  minutes),  before  it 
is  destroyed,  while  as  to  the  spores  it  is  at  present  impossible  to 
say  what  amount  of  heat  they  can  stand,  so  difficult  is  it  to 
ensure  their  destruction :  certainly  the  ordinary  mode  of 
cooking  (which  very  often  is  not  enough  to  coagulate  the  blood 
in  the  centre  of  the  joint)  is  insufficient  to  destroy  either  the 
bacilli  or  their  spores.  Whenever  a  piece  of  flesh-meat  is  cut 
at  the  table  and  the  inside  is  red  and  blood  oozes  out,  there  is 
one  point  quite  certain,  and  that  is  that  if  there  were  any 
bacilli  present  they  have  not  been  destroyed. 

These  bacilli  when  they  enter  the  body  by  any  source,  seem 
to  get  into  the  blood  stream,  or  the  lymphatics,  and  thence  are 
carried  to  the  lungs  where  they  apparently  usually  settle  down, 
and  for  some  time  appear  to  be  lost,  but  their  action  and  growth 
though  exceptionally  slow  is  sure,  and  is  akin  to  the  action  of 
the  bacillus  lepri  (leprosy)  and  ere  long  we  find  tubercles 
appearing  :  it  does  not  always  follow  that  because  we  only  find 
tubercles  in  the  lungs  that  the  disease  may  be  called  "  local," 
because  Avhen  a  more  careful  examination  is  made  they  are 
sometimes  discovered  in  the  marrow  before  any  great  mani- 
festation of  them  takes  ])lace  in  the  lungs,  and  it  must  not  be 
forgotten  that  there  may  be  thousands  of  spores  present,  and 
yet  they  may  not  be  able  to  be  discovered  in  the  field  of  the 
microscope,  so  very  minute  are  they  in  comparsion  to  the 
corjiuscles  of  the  blood,  or  the  tissues  in  which  they  may  be 
located. 

The  bacillus  propagates  by  fission  and  also  by  spores,  and 
therefore,  once  it  has  managed  to  secure  a  permanent  lodgment 
free  from  the  attacks  of  the  protective  corpuscles  of  the  blood, 
it  keeps  sending  out  host  upon  host  to  extend  its  conquest,  and 
30  the  usual  mode  of  progress  is  for  a  greyish  deposit  to  be  made 
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in  tlie  normal  tissne,  and  then  this  caseatcs  (becomes  cheesy^, 
and  sometimes  cretifies  (becomes  chalky),  and  sometimes  passes 
into  tlie  condition  of  pus,  in  which  the  bacihus  is  specially  active 
and  ramj)ant.  It  is  also,  meanwhile,  throwing  off  a  very 
poisonous  alkaloid,  which  tends  to  re<luce  in  an  alarming  dei^ree 
the  vital  resistance  of  tlie  body.  This  virulent  jioison  contains 
the  celebrated  Tuljerculin,  and  the  power  of  this  is  well  known  : 
one  millefi:rannne  of  Koch's  Huid,  which  contains  1  per  cent,  of 
the  essential  principle — that  is  to  say,  only  l-6,500th  part  of  a 
grain  of  the  tuberculin  itself — is  enough  to  produce  high  fever 
and  considerable  swe-lling,  and  it  is,  therefore,  one  of  the  most 
powerful  poisons  known.  According  as  these  bacilli  or  spores 
manage  to  find  lodgment  in  the  various  organs  of  the  body,  so 
is  a  different  name  given  to  the  disease — when  they  commence 
operations  in  the  mesenteric  gland,  the  disease  goes  by  the  name 
of  '•  Tabes  Mesenterica."  Wh^'n  the  brain  is  attacked  we  have 
Tubercular  Meningitis,  or  water  on  the  brain.  When  the  lungs 
are  the  organs  affected,  and  this  is  the  most  nsual  in  the  case 
of  adults,  it  goes  by  the  name  of  Phtliisis  or  Consum|)tion. 
When  the  joints  or  the  glands  become  the  seat  of  the  mischief 
we  find  what  is  called  a  Scrofulous  or  Strumous  state  at  once 
resulting.  When  it  is  the  skin  we  have  Lupus  caused,  while 
many  cerebral  and  paralytic  diseases  apparently  have  their  origin 
in  the  same  terril)le  Ijacillus,  so  far  extending  and  so  potent  is 
it  in  its  power  to  injure. 

Dr.  Landouzy.  member  of  the  Academy  of  Medicine,  and  one 
of  the  Editors  of  the  Revue  de  Medicine,  says : — 

"  I  shall  never  be  weary  of  repeating  at  this  moment  of 
discussion  on  the  depopulation  of  France,  that  tuberculosis  of 
itself  does  more  for  the  depopulation  of  our  country  .than 
alcoholism,  syphilis,  and  Malthusianism  put  together." 

Tuberculosis  may  be  communicated  by  Ingestion  of 
Tuberculous  Food. 

It  has  alread}'  been  shown  that  ingestion  in  general  is  a  more 
serious  form  of  disease  contamination  than  inhalation,  and  that 
this  holds  good,  as  well  for  tuberculosis  as  for  other  infectious 
diseases. 

It  is  quite  true  that  the  injection  of  the  bacilli  may  take 
jdace  in  other  Avays  than  by  eating  of  diseased  flesh,  anil  tiiat 
they  are  so  introduced  into  the  system,  is  proved  by  the 
])resence  of  consumption  in  a  high  j)ercentage  among  people 
whom  we  may  supjiose  are  not  exceptionally  large  tlesh-oaters, 
e.g.,  ])eople  exposed  to  an  atmosphere  latlen  with  dust. 

While  the  fact  of  tuberculosis,  however,  arising  in  other  ways 
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is  true,  it  is  none  the  less  certain-  that  the  ingestion  of  tubercu- 
lous flesh  is  a  very  serious  factor  in  its  dissemination. 

Whatever  may  be  urged  about  the  power  of  the  juices  of  the 
stomach  to  destroy  disease  germs,  applies  happily  to  all  the 
cells  of  the  body  in  a  greater  or  less  degree,  and  therefore  if 
they  were  absolutely  invincible,  no  disease  of  any  organ  could 
result  by  any  means,  for  the  cell  attacked  would  annihilate  the 
attacking  disease  germ,  but  it  is  because  no  organ  of  the  bodv  is 
able  to  withstand  too  often  reiterated  attacks  upon  it  that  the 
stomach  also,  though  it  doubtless  destroys  many  nocuous  living 
things  that  enter  it,  yet  under  certain  conditions  allows  enemies 
of  the  body  to  pass  its  portal,  and  we  have  the  demonstrations 
of  Strauss  and  Wurtz  distinctly  to  prove  the  inability  of  the 
gastric  juice  and  the  fluids  of  the  alimentary  canal  to  destroy 
the  Bacillus  Tuhercnlosis ;  the  same  thing  is  also  conclusively 
shown  by  the  fact  that  in  the  later  stages  of  tuberculosis  of  the 
lungs,  when  there  is  not  strength  to  expectorate  all  the  phlegm, 
and  so  in  consequence  part  of  it  gets  swallowed,  tuberculosis  of 
the  intestines  often  follows. 

The  only  other  possible  objection  to  the  position  that  tubercu- 
losis is  disseminated  by  eating  diseased  flesh,  is  that  cooking 
destroys  the  bacilli. 

This  undoubtedly  is  true  :  there  is  no  animal  or  vegetable 
life  known  which  cannot  be  destroyed  by  x-aising  its  temperature 
sufliciently  high.  But  what  meat  is  so  cooked  that  all  its 
substance  is  raised  high  enough  to  destroy  the  bacilli  of  tubercu- 
losis? We  have  seen  what  they  can  stand  (but  how  much 
more  their  spores  can  stand  we  do  not  know),  and  there  is  no 
living  flesh -eater  but  will  acknowledge  that  flesh -meat  is 
constantly  eaten  which  is  still  red,  in  Avhich  even  the  blood  is 
not  coagulated,  and  that  the  greatest  proportion  of  the  flesh 
eaten  has  not  been  exposed  to  the  same  heat  in  the  interior  of 
the  joint  as  it  has  on  its  exterior. 

Animals  used  for  Food  are,  as  a  fact,  Infected  with 
Tuberculosis  to  a  very  high  percentage. 

The  issue  has  now  been  reduced  to  this  point,  that  flesh- 
eating  is  a  serious  cause  of  consumption  if  the  flesh  of  cattle  be 
tuberculous  to  any  appreciable  extent. 

Tiiere  are  two  points  here  which  have  to  be  faced :  (1)  Are 
the  internal  organs  often  diseased?  (2)  Even  though  those 
organs  be  so  diseased,  is  the  flesh  thereby  affected,  or  is  it 
suflicient  to  remove  the  diseased  organs  and  use  the  rest  of  the 
carcase  for  food  ? 

In  the  great  Glasgow  case,  which  was  tried  before  Sheriff 
Berry  in  May  and  .Tune,  1889,  extracts  from  the  evidence  of 
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J:*rofessor  Walley  ran  as  follows :     Commencing  question  2476. 

"  And  if  an  animal  was  not  fit  for  human  food  you  would  not 
allow  it?" 

"  You  will  understand  that  I  am  the  Inspector  for  the  Privy 
Council,  but  I  have  nothing  to  do  with  any  disease  unless  it  is 
under  the  Contagious  Diseases  (Animals)  Act,  which  tubercu- 
losis is  not." 

"  And  you  tell  us  that  the  cow  was  so  bad  that,  apart  from 
all  disease,  you  would  have  condemned  the  carcase?" — "Yes." 

"You  allowed  the  animal  to  pass  in  such  a  state?" 

"  I  allowed  it  to  pass  because  it  had  no  pleuro-pneuraonia.  I 
had  no  power  to  interfere." 

In  Dr.  Inilach's  examination  an  extract  was  read  from  a 
published  article  of  Iiis,  which  was  as  follows : 

"  Cattle  kept  solely  for  dairy  purposes,  and  particularly  in 
large  towns,  suffer  by  far  the  most  severely  from  this  affection 
(tubercular  phthisis).  Constantly  confined  in  stables  which 
are  not  always  well  ventilated  and  clean,  deprived  of  exercise, 
drained  of  milk  in  large  quantities,  and  fed  on  the  kintl  of 
aliment  which  most  favours  the  increase  of  that  fluid,  though 
it  may  not  enhance  its  quality,  it  cannot  be  wondered  that  the 
nutritive  functions  of  the  cattle  so  treated  must  suffer  to  a 
serious  extent.  Indeed,  it  is  a  matter  of  daily  observation  that 
the  cows  which  are  abundant  milkers  are  most  liable  to  this 
disease." 

Q.  4734. — "  You  are  the  medical  officer  of  health  for  the 
town  of  Hull  ?  " — '•  Yes." 

"  What  do  you  do  in  cases  of  tuberculosis  ?  " 

"  We  pass  animals  aifected  with  localised  tubercle  of  the  lung 
in  the  first  stage." 

"  Suppose  the  tubercle  affects  more  than  the  lung?  " 

"  We  pass  the  carcase  as  fit  for  food." 

Q.  5064. — "  Is  tuberculosis  a  common  disease  in  milk  stocks 
in  and  about  Glasgow  '.  " — "It  is." 

By  the  kind  invitation  of  Professor  Wynter  Blyth,  I  accom- 
panied him  and  some  representatives  of  the  College  of  State 
Medicine  to  inspect  the  slaughter-houses  at  Deptford. 

As  it  is  well  known  this  is  the  great  ]>oint  for  the  import  of 
foreign  cattle.  Every  facility  is  here  provided  :  there  is  no 
slaughtering  in  the  early  dawn  or  in  the  gathering  gloom  of 
CAening  to  escajie  the  eye  of  a  possible  inspector.  Everything 
is  done  at  fixed  hours,  and  every  beast  is  kept  several  days  after 
landing,  and  has  to  jiass  under  the  inspector's  eye  before  being 
allowed  to  be  slaughtered.  Everything  is  sinqde  and  straight- 
forward, and  collected  within  a  narrow  focus,  which  makes  it 
perfectly  easy  to  be  thoroughly  supervised — so  different  from 
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the  scores  of  private  slaughter-houses  scattered  hither  and  thither 
in  the  ordinary  inspector's  wide  district.  All  the  meat  goes  up 
from  Deptford,  too,  to  the  Central  Meat  ^larket,  and  is  there 
again  inspected.  What  more  woukl  you  have  1  Is  not  this  a 
sufficient  guarantee  that  meat  killed  at  Deptford  is  at  anv  rate 
free  from  the  possible  taint  of  Tuberculosis  ? 
Not  at  all.     Let  me  explain  why. 

The  following  few  questions  and  answers  show  where  the 
screw  is  loose,  and  tell  the  same  old  tale  of  non-immunity  from 
tuberculous  meat. 

"  Everything  landed  here  is  inspected,  of  course  I  " 
"  Oh,  yes,  not  an  animal  passes  but  what  has  been  insjiected." 
"  What  are  they  inspected  for  ?  " 

"  For  ?  '  Foot  and  Mouth '  and  Pleuro.  They've  been  very 
strict  till  just  lately  aoain,  owing  to  the  outbreak  of  the  '  Foot 
and  Mouth.'" 

"  For  anything  else  ?  " 

"No,  nothing  else,  unless  there  Avere  any  infectious  fever." 
"  Not  Tuberculosis  or  Actinomycosis,  I  suppose  ?  " 
"  Oh,  no,  the  inspector  has  nothing  to  do  with  that." 
Thus  so  far  the  tuberculous  animal  passes  on  unchallenged. 
"  When  they  are  slaughtered  is  there  an  inspector  present  ?  " 
"  Oh,  no,  we  are    slaughtering   all   day,  the   inspector   has 
nothing  to  do  with  that." 

"  He  doesn't  see  the  slaughtered  carcases,  then  ?  '" 
"  Oh,  no,  that's  all  done  at  the  Central  ]Meat  Market." 
Now  carefully  note  the  next  replies  in  the  light  of  the  fact 
that  once  the  internal  organs  are  removed,  and  the  carcase 
stripj)ed  and  dressed,  it  is  almost  impossible  to  detect  Tuber- 
culosis, even  in  cases  of  an  advanced  and  tei'ribly  dangerous 
character. 

"  What  is  done  when  the  animal  is  killed?  " 
"  It  lies  a  little  time  on  the  floor  to  bleed ;  is  then  skinned, 
the  intestines  and  all  the  internal  organs  taken  out,  dressed  and 
carried  to  the  refrigerating  chamber,  where  it  remains  inside 
about  twenty-four  hours  to  harden,  and  is  then  sent  up  to  the 
market." 

''  And  what  becomes  of  the  internal  organs  I "' 
"  Oh,  they  are  contracted  for  and  are  carried  away." 
"  Are  they  not  inspected  ?  " 

"  Oh,  dear  no,  we  have  nothing  moi'e  to  do  with  them." 
And  this  is  the  state  of  affairs  in  the  model  slaughter-house 
of  Great  Britain  I 

And  people  will  hug  themselves  under  the  delusive  belief 
that  their  meat  has  been  inspected,  and  that  "  good  "  butchers 
never  set  diseased  meat. 
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Tliere  is  ahunduut  cvideiife  to  show  tliat  to-day  our  l^reoilers 
breed  tuberculous  animals,  our  feeders  rapidly  fatten-up  animals 
which  have  become  tuberculous  from  long  lactation  or  other 
causes,  that  our  butchers  purchase  (sometimes  honestly  and 
ioiiorantly,  and  sometimes  knowingly  and  purposely)  these 
animals  privately  or  in  the  o[)en  market,  and  they  are 
slanghtercfl  in  private  sheds  and  slaughter-houses,  in  villages 
and  towns  alike,  under  no  supervision,  that  the  carcases  are 
"  strij)ped,"  and  the  internal  organs,  if  badly  diseased,  are  other- 
wise disposed  of,  and  if  not  very  badly  gone  are  sold  in  cheap 
shops  or  give  substance  to  highly  spiced  sausages,  while  the 
remaining  portions  of  the  animal  in  which  the  disease  is  unable 
to  be  detected  except  bv  a  microscopical  examination — which  it 
never  gets — are  distributed  far  and  wide,  and  appear  equally  as 
sirloins  on  the  royal  board  or  as  tripe  in' the  peasant's  hut. 

The  ffreat  struo-jjle  as  to  the  danger  of  tuberculous  meat  has 
been  fought  over  the  (juestion  of  "  general "  or  "  local " 
Tuberculosis.  On  one  side  it  has  been  urged  that  when  the 
disease  is  restricted  to  a  small  area  of  lung  surface  the  rest  of 
the  carcase  is  in  no  way  affected,  and  if  the  affected  organs  be 
stripped  away  the  flesh  of  the  animal  may — and  for  economical 
reasons  should — be  used  as  food  and  not  destroyed ;  while  the 
other  school  has  consistently  maintained  that  the  presence  of  a 
tuberculous  deposit,  however  small,  proves  the  presence  of  the 
specific  bacillus,  and  that  to  enable  this  lodgment  in  the  lung  to 
have  taken  place,  the  blood  stream  or  the  lymphatics  must  have 
been  passed  through,  and  therefore  probably  contain  others 
travelling  on  the  same  road  ;  and,  moreover,  the  fact  of  tuber- 
culous deposit  means  an  actiA*e  presence  of  bacilli,  constantly 
multiplying  by  fission  and  spore  at  an  enormous  rate,  and  sending 
out  these  offspsings  by  hosts  into  the  blood  stream,  and  thence 
over  the  whole  body,  so  that  the  presence  of  a  trace  of 
tuberculous  deposit  renders  the  risk  of  partaking  of  any  part  of 
the  animal  so  great,  that  the  whole  carcase  should  be  at  (jnce 
condemned. 

There  is  a  via  media  which  seems  to  me  to  contain  the  truth, 
and  it  rests  on  the  fact  of  the  wonderful  power  of  the  organism 
to  protect  itself,  when  it  is  unable  to  destroy  or  eject  an 
invading  foe,  by  encysting  it  or  walling  it  up,  so  that  eventually 
it  is  enclosed  in  a  prison  and  is  quite  cut  off  from  the  busy  life 
which  is  going  on  all  round  it.  A  good  illustration  of  this  is 
shown  in  the  case  of  tubei'culous  warts  which  butchers  some- 
times get  on  their  hands  from  handling  the  tuberculous  meat. 
(This  is  the  same  meat  which  other  peo])le  eat  and  so  get  tuber- 
culous lungs.) 

It  often  happens  that  in  such  cases  the  wart  remains  c[uite 
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local,  and  becomes  so  encysted  from  the  blood  stream  that  this 
is  the  only  point  where  the  disease  exists.  Bnt  these  are 
comparatively  rare  cases. 

At  the  earliest  stage  of  lung  tuberculosis  it  is  impossible  to 
say  that  the  disease  is  "  local,"  because  Avhenever  tubercles 
appear  in  the  pleura,  they  must  have  come  there  through  the 
blood  stream,  and  therefore,  the  blood  stream  is  diseased,  and 
with  a  diseased  blood  stream  the  whole  body  may  be,  or  may  at 
any  moment  become,  diseased. 

I  want  to  point  out,  therefore,  two  results  of  this,  the  first  is 
that  the  term  "  local,"  as  meaning  harmless  as  to  the  rest  of  the 
carcase  is  misleading,  because  it  is  impossible  to  say  at  any 
moment  that  the  bacilli  are  restricted  to  the  tubercle  which 
they  have  caused  ;  the  second  is  that  by  "  stripping,"  only  such 
organs  as  the  pleura  are  removed,  while  the  blood  vessels  which 
pass  through  the  whole  of  the  body  remain  and  the  lymphatics 
into  which  the  bacilli  apparently  very  early  pass,  cannot  be 
removed,  as  they  are  for  the  most  part  surrounded  by  fat  and 
stowed  away  all  over  the  body. 

The  position  I  have  taken  up  is  the  one  to  which  the  latest 
studies  in  bacteriology  seem  to  tend,  and  it  is  a  significant  sign  of 
the  recognition  of  this,  that  at  the  proceedings  of  the  North- 
Western  Branch  of  the  Society  of  Medical  Officers  of  Health 
held  at  Manchester,  on  May  20,  1892,  after  a  discussion  on  a 
Paper  by  Dr.  J.  Anderson,  entitled,  "Tuberculous  Meat  and  its 
exclusion  from  the  Meat  Market,"  the  following  resolution  was 
unanimously  agreed  to  : — "  That  the  flesh  of  any  animal  affected 
with  Tuberculosis,  to  however  slight  an  extent,  is,  in  the  opinion 
of  this  Branch,  unfit  to  be  sold  for  the  food  of  man." 

The  conclusion,  therefore,  seems  to  me  to  be  beyond  dispute, 
that  under  existing  circumstances,  the  eating  of  flesh  food  in 
any  form  is  inimical  to  the  health  of  the  community  as  being  a 
great  factor  in  the  origination  and  spread  of  consumption. 


The  Pbesident  of  the  Section  (Prof.  Lane  Notter)  said  the 
Institute  was  not  responsible  tor  the  views  expressed  in  the  Papers. 
They  simply  expressed  the  views  of  the  writers.  The  advantage  of 
such  papers  was  that  they  afforded  a  groundwork  for  discussion, 
and  each  one  had  something  to  learn.  Their  value  could  not  be 
over-estimated. 

Sir  CiiABLES  Cameron  (Dublin)  said  they  had  listened  with  very 
much  interest  to  an  undoubted  lecture  on  Vegetarianism  in  disguise- 
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It  would  have  befii  just  as  well  to  discuss  in  this  paper  all  the 
diseases  that  were  derived  from  thi*  animal  kingdom  by  the  con- 
sumption of  the  flesh  of  animals.  iJe  gathered  from  the  paper  that 
they  were  lik(dy  to  be  emancipated  altogether  from  this  enemy  of 
the  human  race,  tuberculosis,  if  they  abstained  from  eating  animal 
flesh,  but  still  it  was  a  curious  fact  that  the  very  animals  which 
appeared  to  abstain  from  eating  th(^  flesh  of  other  animals  were  noc 
exempt  from  tuberculosis.  It  was  curious  that  cows,  which  were 
strictly  vegetarian  animals,  should  suffer  so  terribly  from  this  disease. 
If  they  carried  the  author's  doctrine  to  its  logical  conclusion,  they 
might  just  as  well  say  that  because  cholera  and  other  diseases  were 
obtained  from  drinking  water  they  should  give  up  water  drinking 
and  take  to  whiskey  or  porter  and  such  like  things.  What 
would  become  of  the'  grass  ?  Tbe  only  known  individual  who 
partook  of  that  commodity  was  the  celebrated  eastern  monarch, 
he  (Sir  Charles)  was  not  aware  of  any  other  person  having  been 
turned  out  to  graze  in  pasture.  But  joking  apart,  for  it  was  no 
joking  matter,  there  was  a  great  deal  of  truth  in  what  the  essayist 
bad  said  with  regard  to  the  flesh  of  animals,  but  he  thought  Mr. 
Oldfleld  had  somewhat  exaggerated  the  amount  of  tuberculosis 
derived  from  that  particular  source.  He  knew  of  many  places  where 
this  disease  is  rife,  although  the  people  were  enforced  vegetarians. 
There  w^ere  many  districts  in  Ireland  where  tuberculosis  was  the 
most  fatal  of  all  diseases,  and  yet  the  only  animal  food  the  people 
took  was  bacon,  an  extremely  long  time  in  pickle,  and  which  had 
been  very  well  cooked.  On  the  other  hand  there  were  well-to-do 
people  who  ate  plenty  of  meat,  and  yet  they  did  not  get  tuberculosis 
to  a  greater  extent  than  poor  people  who  ate  very  little  flesh.  He 
hoped  the  essayist  would  not  think  that  he  difiered  from  him 
altogether,  because  there  were  many  things  in  which  he  agreed 
with  him,  although  he  could  not  go  with  him  in  his  argument  for 
abstaining  from  meat  altogether.  He  quite  agreed  that  where  an 
animal's  flesh  was  affected  with  tuberculosis  it  was  the  duty  of  the 
oflicer  of  health  to  say  that  it  should  be  conflscated.  That  was  the 
custom  in  Dublin.  If  the  flesh  was  in  any  way  apparently  affected 
they  never  by  any  possibility  allowed  it,  or  any  part  of  it,  to  be  used 
as  human  food.  In  the  abattoir  which  the  Corporation  of  Dublin 
had  erected,  and  in  which  the  carcases  of  animals  were  minutely 
examined,  and  in  which  it  was  no  one's  interest  to  allow  anything 
bad  being  passed,  they  had  found  that  the  percentage  of  cases  of 
animals  affected  with  tuberculosis  was  very  small  indeed.  Therefore, 
for  the  remedy  they  must  look  for  greater  vigilance  in  the  examina- 
tion of  private  slaughter-houses,  and  the  compulsory  placing  of  all 
abattoirs  in  towns  under  the  control  of  the  local  authorities.  That  was 
all  they  could  reasonably  do,  for  it  was  not  reasonable  to  say  that 
because  one  person  in  ten  thousand  was  affected  with  tuberculosis 
through  taking  meat  tiiat  all  should  abstain  from  flesh  eating. 

Mr.  Washington  Lyon  (London)  said  the  essayist's  remarks  about 
the  slaughter  houses  at  Deptford  were  quite  true.     There  the  animals 
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Mere  landed,  killed,  aud  the  meat  sent  to  the  Central  Market,  where 
it  was  inspected  and  if  bad  seized.  He  himself  had  seen  meat  con- 
demned there.  It  was  then  thrown  into  a  tank  with  a  chemical 
solution  that  prevented  its  being  used  as  human  food.  It  was  then 
taken  awav  bv  a  contractor  and  destroyed.  As  far  as  the  City  of 
London  was  concerned  everything  possible  was  done  to  prevent 
diseased  meat  abetting  into  the  market.  He  (Mr.  AVashington  Lyon) 
aoreed  with  the  President  that  it  would  not  do  for  all  to  become 
ve£:etarians.  He  did  not  think  they  need  go  away  from  this  meeting 
fri^^htened.  but  confident  in  what  was  being  done  by  the  Sanitary 
authorities  in  the  United  Kingdom,  such  as  in  Dublin,  Manchester, 
Liverpool,  and  other  large  towns,  who  were  taking  this  matter  up  for 
the  public  safetr  generally.  But  even  if  diseased  meat  got  into  the 
market  he  could  not  believe  that  there  would  be  much  harm  done  if 
eaten,  after  it  had  been  cooked  in  212  degrees  of  heat.  Another 
point  to  consider  was  that  if  steam  under  pi-essure  was  used  for 
cooking  purposes  they  could  get  an  amount  of  heat  which  could  be 
obtained  much  beyond  212  degrees.  He  was,  therefore,  quite  sure 
that  this  would  be  enough  to  destroy  any  dangerous  germs  in 
diseased  meat. 

Dr.  Aemaxd  Euffee  (London  ).  who  said  he  spoke  not  as  a  Medical 
Officer  of  Health  but  as  a  pathologist,  had  made  a  large  number  oi  jjost 
mortem  examinations  of  those  who  had  died  from  phthisis,  and  he  was 
sorrv  to  state  that  he  disagreed  entirely  with  Mr.  Oldfield.  Before  he 
could  be  justified  in  drawing  these  conclusions  Mr.  Oldfield  should  have 
explained  how  it  was  that  in  making  post  mortem  examinations  they 
so  seldom  found  a  case  in  which  a  patient  had  died  from  phthisis  as 
the  result  of  having  taken  tuberculous  food.  He  did  not  remember 
having  come  across  more  than  five  cases  of  adults  in  which  he  could 
have  said  *'  this  person  may  have  died  through  tuberculosis  contracted 
in  taking  tuberculous  food."'  In  the  case  of  children  it  was  difi^erent. 
When  a  man  was  inoculated  with  tuberculosis,  the  first  thing  to  be 
seen  ^as  a  primary  or  local  reaction,  and  from  the  glands  the  disease 
spreads  over  the  whole  body,  although  it  might  skip  an  organ  here  or 
there.  If  it  began  at  the  apex  of  the  lungs,  it  spread  downwards,  and  then 
graduaUv  all  over  the  body.  In  all  examinations  of  cases  of  phthisis 
thev  always  found,  if  it  was  a  case  of  long  standing,  tliat  the  patient 
had  phthisis  of  the  lungs  a  long  time  before  he  had  it  in  other  parts. 
AVith  children  it  was  different,  and  in  them  it  was  the  drinking  of 
milk  that  was  the  great  danger,  as  it  was  in  its  mUk  that  the  real 
danger  of  the  tuberculous  animal  lay.  The  bacillus  tuberculosis  was 
a  micro-orcanism,  which  could  be  killed  by  a  very  moderate  degree  of 
heat,  and  if  people  would  only  cook  their  meat  properly  and  not  eat 
it  half  raw,  there  would  be  practically  no  danger  from  eating  tuber- 
culous meat.  He  believed  that  one  bovine  animal  out  of  seven  was 
affected  more  or  less  from  tuberculosis,  and  it  seemed  to  him  that 
they  should  not  condemn  those  animals  simply  because  there  were 
bacilli  in  the  internal  organs  which  were  not  eaten  as  no  tubercle- 
bacilli  had  ever  been  found  in  the  meat.     He  thought  the  danger  of 


D1SCU88IOK.  113 

ingestion  of  disease-germs  by  eating  meat  had  been  largely  exaggerated, 
the  great  danger  of  tuberculosis  being  spread  by  animals  lay  in  the 
milk,  and  not  in  eating  tlieir  flesh.  In  Ids  opinion,  too,  for  every 
person  who  died  from  ingestion  of  meat,  hundreds  died  Irom  being 
inoculated  by  contact  witli  liuman  phthisical  patients.  If  they  went 
into  a  hospital  they  found  that  the  patients  who  had  died  from 
phthisis  had  lived  or  had  been  in  immediate  contact  with  persons  who 
were  themselves  suffering  from  phthisis.  Phthisis  had  been  proved  to 
be  catching,  and  every  death  from  phthisis  might  be  avoided,  for  every 
case  was  a  case  of  infection.  People  should  be  taught  that  phthisical 
patients  were  a  source  of  danger.  Medical  men  should  impress  this 
on  their  patients,  and  not  allow  them  to  be  a  centre  of  infection  for 
their  fellow-men. 

Sir  Thomas  Crawfoed,  K.C.B.  (London)  quite  agreed  with  all  the 
last  speaker  had  said.  One  thing  had  not  yet  been  touched  on,  and 
that  was  the  result  of  their  experience  in  sanitary  work.  During  the 
last  fifty  years  it  had  been  impressed  on  them  that  if  the  people  of 
this  country  would  be  free  from  phthisis  they  must  live  in  pure  air. 
Formerly  their  soldiers  were  crowded  in  barracks,  and  this  disease 
was  a  common  ailment.  Dr.  Parkes  and  other  medical  men  had 
impressed  npon  the  authorities  the  necessity  of  giving  the  men 
abundance  of  fresh  air  in  their  dormitories,  and  when  that  \\as  done 
they  had  the  pleasure  to  report  a  steady  and  continued  decrease 
in  phthisis.  He  hoped  they  would  keep  those  views  in  the 
forefront,  and  proclaim  that  where  there  were  large  bodies  of  men 
crowded  in  one  common  ill-ventilated  lodging,  they  had  a  potent 
factor  of  consumption — foul  air. 

Miss  Tates  (London)  wished  to  point  ont  that  vegetarianism  claimed 
that  abstinence  from  eating  flesh  was  only  a  negative  portion  of  the 
cure  for  consumption.  The  diet  they  recommended  was  a  preventive 
against  its  being  acquired.  They  claimed  that  the  foods  they  advocated 
would  enable  persons  to  retain  their  bodies  in  such  a  healthy  state 
that  they  would  be  able  to  resist  the  attacks  of  the  bacilli.  Grains 
and  fruits  contained  a  large  proportion  of  the  phosphates  that  all 
physicians  agreed  are  of  utmost  importance  in  the  consumptive 
diathesis.  People  of  consumptive  tendency  were  unable  to  digest 
oily  or  fatty  substances,  and  vegetarians  claimed  that  the  diastatic 
principles  contained  in  grain  were  a  great  aid  in  enabling  people  to 
digest,  and  assimilate  fat,  which  they  could  not  do  under  ordinary 
conditions.  Therefore,  on  those  grounds  alone,  they  claimed  that  their 
diet  would  enable  a  person  to  repel  attacks  of  this  disease.  It  was 
stated  that  if  diseased  meat  was  cooked  at  a  great  heat  it  could  be 
taken,  but  meat  in  that  condition  would  be  repugnant  to  a  refined 
taste  even  if  it  were  harmless,  and  why  should  people  eat  it  when 
better  food  could  be  procured  without  any  taint  of  disease.  It  was 
asked,  therefore,  that  vegetarian  food  should  be  adopted,  as  it  would 
enable  consumption  to  be  resisted  as  well  as  numerous  other  diseases 
to  which  so  many  were  subject. 

H 
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Dr.  J.  C.  Theesh  (Chelmsford)  said  that  the  same  subject  was 
discussed  at  the  Conference  of  Medical  Officers  of  Health  on  the 
previous  day,  and  a  resolution  was  then  passed  expressing  the  opinion 
of  the  meeting  that  where  tuberculosis  of  a  single  organ  of  the  body 
is  associated  with  impairment  of  the  nutrition  of  the  flesh  the  whole 
animal  should  be  condemned.  On  the  other  hand  at  a  similar  con- 
ference recently  held  in  the  north  of  England  a  resolution  was 
adopted  recommending  the  destruction  of  the  whole  carcase  if  only 
one  organ  were  affected,  whatever  the  condition  of  the  flesh.  For 
one  conference  to  suggest  one  thing,  and  another  a  different  one, 
naturally  had  a  prejudicial  effect  upon  the  mind  of  the  public.  He 
thought,  to  condemn  the  whole  animal  for  the  slightest  trace  of 
tuberculosis  was  an  extreme  measui-e. 

Dr.  J.  F.  J.  Stkes  (London)  insisted  that  the  assertion  that  the 
mere  abstinence  from  meat  would  prevent  tuberculosis  was  fallacious, 
and  the  section  must  not  allow  it  to  go  forth.  It  was  a  question  of 
air  as  well  as  food.  Sir  Thomas  Crawford  had  testified  to  the  effects 
of  air-borne  contagion,  and  he  (Dr.  Svkes)  was  most  anxious  that  no 
half-statement  should  lead  to  a  wrong  conclusion.  With  reference 
to  Dr.  Thresh's  remarks  as  to  the  opinion  expressed  by  the  medical 
officers  of  health  at  their  conference,  he  thought  the  section  should 
not  go  so  far  as  to  condemn  all  food  which  was  in  the  slightest  degree 
affected  with  tuberculosis.  He  was  of  opinion  though  that  there 
were  many  ways  in  which  meat  condemned  as  human  food  could  be 
used.  In  Berlin,  for  some  time  past,  tubercular  food  condemned  in 
the  public  abattoirs  was  placed  in  a  Kohrbeck  disinfector.  This  was 
a  steam  disinfectant  chamber  in  which  the  meat  was  placed  after 
being  cut  up.  Steam  was  driven  through  it,  and  maintained  in  the 
chamber  under  intermittent  pressure.  By  this  method  it  was  made 
useful  cooked  food  for  animals,  and  it  could  be  safely  used  for  that 
purpose.  This,  he  thought,  was  one  of  the  most  practical  methods 
of  utilising  condemned  meat. 

Mr.  J.  Oldfield  (London),  in  reply  to  Dr.  Sykes,  said  he  did  not 
state  that  for  a  man  to  abstain  I'rom  flesh  eating  would  be  a  cure  for 
consumption.  This  paper  was  entitled  "  Flesh  eating  a  cause,  not 
the  cause,  of  consumption."  It  was  one  cause,  and  he  maintained  it 
was  a  very  serious  cause,  but  he  would  be  soriy  to  say  that  it  was 
the  only  cause.  He  didn't  deny  that  there  were  other  causes,  such 
as  tuberculous  milk  and  limited  supply  of  air,  but  he  maintained  that 
meat  was  one  cause  and  he  wanted  to  keep  to  that  one  cause,  and  to 
bring  before  the  Conference  that  meat  was  a  very  serious  cause  of 
consumption.  As  to  Sir  Charles  Cameron's  joke  about  the  great  man 
of  Biblical  fiime  who  was  turned  out  to  grass,  it  was  worth  while 
remembering  that  he  got  cured  of  his  madness  by  his  change  of  diet. 
Now  he  (Mr.  Oldfield)  did  not  mean  to  infer  that  people  would  be 
cured  of  madness  b}''  being  turned  out  to  grass,  but  he  did  say  that 
consumption  would  be  diminished  by  eating  grain  and  such  kind 
of  food.     He  wished  it  to  be  remembered  too  that  after  the  internal 
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organs  had  been  removed  it  was  impossible  to  tell  u  hether  meat  was 
or  was  not  tuberculous.  At  Deptford  the  internal  organs  were 
removed  and  the  meat  was  then  sent  to  the  London  market,  if  then 
found  to  be  diseased  it  was  destroyed.  Professor  Kuft'er  had  asked 
how  far  it  was  possible  in  making  jwst  mortem  examinations  to  find 
cases  of  tuberculosis  due  to  eating  tuberculous  food  ?  He  could  not 
answer  that,  but  he  said  that  in  that  room  every  fourth  person  would 
die  of  tuberculosis  affection,  so  that  it  was  too  serious  a  matter  to  be 
trifled  with.  That  was  the  first  point  in  his  paper.  His  second  was 
that  all  animals  were  infected  to  a  large  extent  with  tuberculosis,  and 
his  third  point  was  that  consumption  could  be  communicated  by 
ingestion  of  tuberculous  food.  Then  with  regard  to  milk.  He  did 
not  raise  that  question.  What  he  said  was  as  to  meat,  and  milk 
was  therefore,  outside  of  his  argument.  As  to  the  point  can  the 
bacillus  be  killed  by  cooking  ?  He  said  it  coidd,  and  his  paper  said  it 
could,  but  what  he  contended  was  that  it  was  not  killed  by  the  ordi- 
nary cooking.  If  meat  were  coolced  so  much  as  to  ensure  the  bacillus 
being  killed,  it  would  be  tasteless,  and  people  would  not  care  for  it. 
It  would  destroy  the  flavour.  They  did  not  find  herbivorous  animals 
suffering  from  tuberculosis  in  their  natural  state.  It  was  not  until 
they  had  been  stall  fed,  and  subject  to  continuous  lactation  that  they 
became  liable  to  the  disease.  They  hardly  ever  found  wild  herbivorous 
animals,  on  the  plains  of  America  for  instance,  suffering  from  tuber- 
culosis. Professor  Iluff"er  had  pointed  out  that  living  with  those 
suffering  from  consumption  was  a  cause  of  the  disease,  but  this  only 
emphasises  the  point  claimed ;  for  it  was  the  sputa,  becoming  dry, 
getting  into  the  air  and  so  settling  on  the  food  swallowed  that  caused 
the  spread  of  the  disease.  Therefore,  living  in  houses  with  consump- 
tive people,  where  there  was  a  possibdity  of  food  becoming  infected 
by  the  sputa,  bore  out  his  contention — that  it  was  chiefly  ingestion 
which  caused  the  disease. 

The  Peesibext  of  the  Section  said  they  were  much  indebted  to  the 
writer  of  the  paper  for  bringing  the  subject  forward,  as  it  had  elicited 
many  eminent  opinions  on  the  matter.  Xo  doubt  any  resolution  the 
section  thought  judicious  would  be  passed  by  the  Council.  If  they  recom- 
mended for  adoption  a  resolution  tor  the  total  abolition  of  all  private 
slaughter  houses,  this  would  be  going  to  the  bottom  of  the  whole 
question.  All  slaughter  houses  should  be  placed  under  the  super- 
vision and  control  of  the  sanitary  authority,  and  private  slaughter 
houses,  except  in  ren^ote  districts,  abolished. 

Mr.  J.  Olufield  (London)  said  he  would  propose  "  That  this 
section  is  of  opinion  that  in  to\\nis  with  a  population  of  over  1^0,000 
inhabitants,  private  slaughter  houses  should  be  totally  abolished,  and 
he  superseded  by  ])ublic  abattoirs  under  the  control  of  local 
authorities." 

Dr.  H.  W.  A.  Sandeli.  (Leighton  Buzzard)  seconded,  and  the 
re-jolution  was  carried  unanimously. 
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"  For  hoio  long  does  Vaccination  confer  immunity  against  Small- 
pox;" hy  Veterinary-Capt.  F.  ^mith,  M.K.C.V.S.,  F.LC, 
Professor  in  the  Army  Veterinary  School,  Aldershot. 

In  bringing  to  the  notice  of  the  members  of  the  medical 
profession  certain  practical  points  in  connection  with  vaccina- 
tion, I  have  had  to  assnme  what  I  believe  to  be  a  fact : — 

1.  Efficient  vaccination  is  protective  against  small-pox. 

2.  Susceptibility  to  the  virus  of  vaccina,  is  indicative  of 

the  person  being  susceptible  of  contracting  small-pox. 

The  few  remarks  I  have  to  make  are  based  entirely  on  this 
second  proposition  :  if  it  be  untrue  or  unproven  then  my  figures 
and  deductions  are  valueless,  if  it  be  accepted  as  proved,  or  in 
all  probability  true,  then  an  examination  of  my  figures  reveals 
a  state  of  affairs  of  considerable  practical  importance,  and  of 
very  great  interest. 

As  I  am  not  a  member  of  the  medical  profession,  it  is 
perhaps  incumbent  on  me  to  explain  the  source  of  my  informa- 
tion, it  is  derived  solely  from  the  Returns  rendered  to  the  Array 
Vaccine  Institute,  of  which  I  have  charge,  by  the  medical 
officers  in  charge  of  the  troops.  The  Institute  was  established 
to  furnish  a  supply  of  calf  l}Tnph  to  the  army,  and  this  material 
is  the  source  of  nearly  all  the  vaccinations  performed  at  home 
and  abroad,  excepting  India  which  supplies  its  own.  The 
figures  I  have  to  quote  are  solely  selected  from  the  returns 
fm-nished  by  the  United  Kingdom. 

It  may  be  urged  that  some  of  the  results  recorded  are  due  to 
the  use  of  calf  lymph,  and  Professor  Michael  Foster  has  drawn 
my  attention  to  the  necessity  for  clearly  distinguishing  between 
hrunanized  and  calf  lymph  in  the  length  of  protection  afforded. 
Unfortunately,  I  have  no  facilities  for  comparing  the  difference, 
if  any,  in  the  relative  protection  giAen  by  these  two  lymphs,  as 
humanized  lymph  is  not  issued  by  the  Institute. 

The  total  number  of  vaccinations  of  which  I  have  to  speak 
is  85,423  divided  into  two  groups,  primary  and  re-vaccinations : 


Primary  Vaccinations. 

Be-vaccinations. 

1 

Modified. 

1 

1 
1 

54,497 

Modified. 
Failed. 

TotaL 

United  Kingdom    ... 

5,271 

132 

429 

15,842 

9,252 

85,423 
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Percentage  of  successful  primary  vaccinations,  92*64  per  cent. 

Percentage  of  successful  re-vaccinations,  88*37  p(T  cent. 

On  turning  to  the  re-vaccinations  perfonnecl,  to  the  number 
of  79,o91,  it  is  surprising  to  notice  that  no  less  tlian  88*87  per 
cent,  of  these  men,  varying,  say,  between  18  and  20  years  of 
age,  were  found  susceptible,  54,497  being  returned  as  perfect 
vesicles. 

I  have  seen  many  liundreds  of  these  arms ;  the  vesicles  are 
as  perfectly  defined  as  in  a  primary  vaccination.  It  is  im- 
portant to  bear  this  fact  in  mind,  for  no  matter  what  view  we 
take  of  the  modified  vesicle,  I  think  there  can  be  no  doubt  that 
a  j^erson  who  developes  a  perfect  vesicle  is  one  who  would  have 
contracted  small-pox  if  exposed  to  the  contagion. 

On  examining  the  5832  primary  vaccinations  it  is  found  that 
92*64  per  cent,  were  successful;  these  vaccinations  Avere  only 
four  and  one  quarter  per  cent,  better  than  the  re-vaccinations. 

In  what  way  are  we  to  interpret  these  results  ?  It  is  certain 
that  of  79,591  persons  only  11*63  per  cent,  (adopting  vaccina- 
tion as  a  test)  were  protected  against  small-pox,  and  this  number 
may  be  further  reduced  when  we  consider  that  many  of  the 
failures  were  due  to  other  causes  than  protection,  for  of  the 
primary  vaccinations  7*36  per  cent,  failed.  If,  therefore,  we 
take  these  figures  as  representing  the  failures  due  to  inert 
lymph,  &c.,  it  leaves  only  4*27  per  cent,  of  the  adults  as  pro- 
tected against  small-pox  by  their  previous  vaccinations. 

Cory*  has  shown  that  every  person  after  vaccination  has  a 
tendency  to  return  to  his  original  unprotected  condition ;  the 
further  he  travels  back  the  more  })erfect  does  the  vesicle  become 
if  re-vaccination  be  ])ractised ;  the  shorter  distance  he  travels 
back  the  more  imperfect  is  the  vesicle  and  the  more  rapid  its 
progress,  for  instead  of  having  to  run  an  eight  days'  course  it 
may  only  have  to  take  a  three  or  four  days'  journey  ;  the 
character  of  the  eruption  will,  therefore,  determine  whether  the 
persons  required  re- vaccinating  badly  or  not. 

This  is  doubtless  true,  but  we  are  still  left  in  ignorance  of  the 
probable  length  of  protection  afforded  by  efficient  vaccination 
viz.,  is  it  a  protection  for  a  term  of  years,  months,  or  weeks'? 

My  figures  show  that  68*47  \k'v  cent,  of  persons  between  the 
ages  of  18  and  20  years,  have  travelled  back  to  their  condition  of 
absolute  unprotection,  and  19*9  per  cent,  have  travelled  back  to 
some  unknown  point  in  Cory's  scale.  The  first  group,  if  exposed 
to  infection,  would  have  suffered  from  unmitigated  small-pox, 
the  latter  from  modified  small-pox. 

*  "Some  Aspecta  of  the  Vacciuatiou  Questiou."  K.  Cory,  M.A.,  M,D.  St. 
Thomas'  Hospital  Keport,  vol.  xv. 
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Further,  are  we  to  believe  that  an  efficient  re-vaccination  at 
some  period  of  our  lives  will  give  a  long  immunity,  or  an 
immunity  which  can  only  be  measured  by  months  ?  On  this 
question  I  considered  I  had  come  across  some  new  facts,  but 
Dr.  Cory  in  a  recent  letter  to  me,  where  he  has  obhgingly 
stated  his  views  on  this  subject,  has  expressed  himself  that  he 
has  often  seen  a  re-vaccination  take  within  four  months  after 
re-vaccination,  the  character  of  the  eruption  being,  however, 
very  modified,  owing  to  the  fact  that  the  person  had  a  shorter 
distance  to  travel  to  the  safe  point.  Such  is  my  experience, 
though  I  have  never  tried  re-vaccinating  within  such  a  short 
time  as  four  months  after  a  previous  re-vaccination,  but  I  am 
quite  clear  on  the  point  that  within  three  years  of  a  thorough 
re-vaccination  it  is  possible  for  a  person  to  be  successfully 
re-vaccinated,  the  eruption  produced  being  naturally  of  a 
modified  character. 

I  can,  however,  go  a  step  further  than  this,  and  affirm  that 
after  a  successful  primary  vaccination,  it  is  possible  to  successfully 
re-vaccinate  a  person  twelve  months  later,  the  only  difference 
between  the  first  and  second  vaccinations  being  that  the  latter 
will  run  a  more  rapid  course,  though,  excepting  for  this  fact, 
the  character  of  the  vesicle  produced  is  nearly  indistinguishable 
from  a  primary  inoculation. 

The  number  of  insertions  required  to  give  immunity  is  a 
matter  of  extreme  importance ;  I  have  observed  in  re- 
vaccination,  that  an  insertion  made  every  two  days  will  always 
take  until  five  have  been  made.  After  that,  immunity  is 
obtained. 

I  have  not  had  an  opportunity  of  making  this  observation  in 
a  primary  vaccination,  but  Cory  mentions  having  vaccinated  an 
infant  every  day  for  eleven  days,  and  none  of  the  insertions 
after  the  ninth  day  were  successful. 

In  endeavouring  to  focus  the  facts  contained  in  this  commu- 
nication I  would  draAv  attention  to  the  following  points  : — 

1.  The  large  proportion  of  unprotected  adults  in  the  com- 
munity, as  judged  by  their  susceptibiUty  to  vaccination. 

2.  The  very  brief  protection  afforded  by  vaccination  and  re- 
vaccination,  as  judged  by  the  successful  re-vaccinations. 

3.  The  certainty  with  which  re-vaccinations  can  be  made 
within  a  short  period  of  a  previous  re- vaccination. 

4.  Tlie  possibility  of  successfully  re-vaccinating  an  infant 
twelve  months  after  a  primary  vaccination,  the  vesicle  running 
a  shorter  course,  but  being  nearly  indistinguishable  on  the 
fifth  day  from  a  primary  vesicle  on  the  eighth  day. 

5.  The  necessity  for  five  insertions  if  efficient  vaccination  is 
to  be  practised. 
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I  do  not  disguise  from  myself  that  we  have  no  positive 
evidence  that  susceptibility  to  vaccination  represents  suscepti- 
bility to  small-pox ;  in  fact  there  is  much  which  may  be  urged 
to  the  contrary,  of  which  perhaps  the  German  and  British 
Armies  afford  the  best  example  ;  still,  I  consider  it  is  a  question 
on  which  we  should  be  perfectly  clear,  and  no  harm  can  be  done 
to  the  vaccination  question  by  strengthening  it  on  points  which 
appear  to  present  a  certain  element  of  weakness. 


Mr.  Washington  Lyon  (London)  said  that  when  the  Congress 
met  at  Worcester  he  put  a  question  to  the  Medical  Officer  of  Health 
as  to  whether  he  had  examined  the  Schools  there  ;  he  said  that  he  had 
examined  one  School,  and  found  that  i)U  per  cent,  of  the  children 
were  vaccinated.  In  London  with  its  o,00U,000  population  about  7 
per  cent,  of  the  children  were  not  vaccinated.  That  was  a  most 
dangerous  element  in  our  midst,  because  such  a  large  percentage  was 
so  likely  to  be  the  cause  of  the  spread  of  small-pox. 

Dr.  J.  F.  J.  Stkes  (London)  said  it  was  liable  to  be  understood 
from  the  paper  that  only  a  brief  protection  was  afforded  by  vaccination, 
and  re-vaccination,  but  that  was  not  the  point.  The  writer  did  not 
say  that  people  vaccinated  or  re-vaccinated  were  liable  to  get  small- 
pox after  a  i'ew  months,  but  that  in  a  few  months  they  could  again 
be  re-vaccinated.  The  conclusion  must  not  be  drawn  that  only  an 
immunity  of  a  few  months  could  be  afforded  against  small-pox,  as 
practical  results  proved  that  the  contrary  was  the  case.  For  instance, 
the  Chemnitz  statistics — which  were  comparatively  new  to  English 
leaders — distinctly  showed  that  all  children  under  five  years  had 
absolutely  escaped  small-pox  in  that  town  during  an  epidemic,  owing 
to  vaccination.  He  thought  Veterinary-Captain  Smith  might  amplify 
this  point  more,  so  that  those  who  were  anxious  to  read  wrongly 
would  not  have  the  opportunity  of  doing  so. 

Sir  Thomas  Crawford,  Iv.C.B.  (London),  said  the  experience  of 
all  England  and  Germany,  as  well  as  the  Army  and  Navy,  was  in 
favour  of  the  protection  afforded  by  vaccination  and  re-vaccination. 
All  children  should  be  re-vaccinated  when  they  were  twelve  years  of 
age,  as  it  was  generally  accepted  that  their  re-vaccination  was 
necessary,  and  it  should  be  the  object  of  all  who  desire  to  ward  ofi' 
this  terrible  disease  to  be  re- vaccinated. 

Dr.  H.  W.  A.  Sandell  (Leighton  Buzzard)  said  he  unfortunately 
lived  in  a  district  where  vaccination  had  been  suspended  by  the  casting 
vote  of  the  Chairman  of  the  Board,  the  place  having  been  previously 
whipped   up    by  the   constant   agitation   of  a   dissenting   minister, 
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although  the  operation  was  well  and  carefully  performed  in  the 
district.  An  anecdote  here  is  worth  relating :  a  certain  anti-vacci- 
nation candidate  seeking  election  as  Guardian  (?)  at  the  time  of 
canvassing  tried  to  obtain  a  woman's  influence  against  vaccination, 
and  was  met  with  the  reply,  "  Get  along  with  you,  you  can't  say  it 
does  no  srood,  for  when  I  was  a  girl  there  was  so  many  persons 
marked  with  small-pox,  while  now  there  are  scarcely  any,''  and  as 
she  laconically  put  it,  "He  did  not  trouble  me  further." 

Mr.  W.  ScrLLAED  (Portsmouth)  said  there  were  ten  in  his  family, 
and  only  two  were  attacked  during  an  epidemic  of  small-pox,  and  it 
was  of  so  mild  a  form  that  they  kept  about  as  usual,  there  were  not 
more  than  three  or  four  eruptions  on  each.  He  attributed  this 
immunity  to  vaccination.  He  was  pleased  to  ;ee  the  subject  brought 
forward,  as  in  their  town  there  were  peop  defving  the  law  and 
willing  to  go  to  prison  rather  than  have  their  children  vaccinated. 

Dr.  Bo>T)  said  the  effect  of  primary  vaccination  passed  off  in 
time,  A  short  time  ago  he  did  duty  in  a  hospital  for  small-pox 
in  a  small  district.  There  were  100  cases  in  twenty-eight  days. 
Although  a  strong  feeUng  prevailed  against  vaccination,  this  was 
now  entirelv  in  abeyance.  He  got  the  inmates  to  have  their  families 
vaccinated  or  re-vacciuated,  and  he  was  able  to  persuade  450  to 
submit  to  the  operation,  and  out  of  that  number  not  a  single  case  of 
small-pox  occurred:  but  out  of  the  ISO  persons  who  declined  there 
were  eighty  cases.  It  was  not  sate,  however,  to  trust  to  primary 
vaccination.  He  had  seen  many  cases  among  children  who  had  been 
vaccinated,  and  who  had  had  small-pox  before  tJu>/  reached  five  years. 
To  afford  any  protection,  there  must  be  re-vaccination. 

Mr.  WASHiX(iTO>'  Ltox  (London)  moved  the  following  resolu- 
tion : — "  That  this  section  is  of  opinion  that  the  Vaccination  Laws 
should  be  removed  from  the  control  of  Boards  of  Guardians  and 
transferred  to  the  Sanitary  Authorities,  of  whom  the  Medical  Officer 
of  Health  was  the  Executive  Officer.'' 

Mr.  AV.  ScuLLAED  (Portsmouth)  seconded. 

In  reply,  Vet.-Captain  Smith  said  he  had  hoped  to  learn  whether 
insusceptibility  was  an  indication  of  a  person  not  being  Uable  to  take 
small-pox. 

The  Peesldeki  of  the  Section  said  they  might  accept  it  that  re- 
vaccination  was  a  necessity. 

The  resolution  was  carried  unanimously. 


BEV.    F.    LA  WHENCE.  121 


On   "  Disposal  of  the   Dead"  hy  Rev.   F.    Lawrence,    Hon. 
Sec.  of  Burial  Reform  Association. 


Earth-to-earth  burial  is  respectful,  natural,   in  accordance 
with  sanitary  law,  and  consistent  with  economy. 

I.  It  is  respectful  because  no  greater  respect  can  be  paid  to 
the  dead  body  than  so  to  give  it  back  to  the  earth  as  to  admit 
of  its  performing  its  proper  function  in  building  up  fresh  life 
out  of  its  own  decay.  That  which  above  ground  is  offensive, 
under  the  earth  is  inoffensive ;  what  is  putrefaction  above, 
becomes  resolution  and  transformation  below.  Moreover,  by  this 
mode  alone  is  it  possible  to  j^reserve  the  sacred  inviolability 
of  the  grave,  for  before  the  earth  is  used  for  another  burial,  the 
former  tenant  will  have  passed  away,  resolved  and  re-distributeil. 

II.  It  is  natural,  the  earth  being  the  natural  recipient  of 
everything  that  has  lived  and  died  ujion  its  surface ;  whereas  to 
enclose  the  corruptible  body  in  a  strong  coffin,  and  to  exclude  from 
it  the  purifying  influences  of  earth  and  air,  dooms  that  body  to 
seethe  in  its  own  corruption  for  any  time  to  come,  and  to  generate 
poisonous  gases  which  no  hermetical  sealing  can  restrain,  and 
which,  generations  hence,  may  find  their  way  among  the  living  as 
the  avenging  angels  of  violated  nature. 

III.  "  Earth-to-earth "  burial  has  never  been  proved  to  be 
productive  of  evil  results.  The  Medical  Officer  of  the  Prussian 
Diet  in  his  report  to  the  Government,  Dr.  Petrie  before  the 
Berlin  Conference,  and  other  eminent  scientists  have  declared 
burial  places,  when  conducted  on  sanitary  principles,  to  be 
harmless.  Mr.  Seymour  Haden  in  1865,  in  his  memorable  letters 
to  the  Times,  wrote :  "  A  body  properly  buried,  that  is,  in 
such  a  way  that  the  earth  may  have  access  to  it,  does  not 
remain  in  the  earth,  but  returns  to  the  atmosphere.  The  air 
with  its  rains  filters  through  the  earth  above,  and  when  it  reaches 
the  body,  resolves  it  into  new  and  harmless  products."  Dr. 
Poore,  in  his  recent  address,  as  President  of  the  first  Section  of 
the  Brighton  Congress  of  The  Sanitary  Institute,  entitled  *'  The 
Living  Earth,"  said  that  "  the  mouUl  whicii  forms  the  upper 
stratum  of  the  ground  on  which  Ave  live  to  the  de})th  of  three  to  six 
feet,  teems  with  life,  and  the  micro-organisms  which  abound  in 
this  upper  living  mould  oxidize  or  reduce  to   their  atoms  all 
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organic  substances."  On  another  occasion  Dr.  Poore  declared 
properly  conducted  cemeteries  not  only  hannless,  but  aa-Iicu  near 
inhabited  districts  positively  beneficial,  as  supplying  the 
breathing  places  which  are  essential  amidst  great  popu- 
lations. Lord  Pla^-fair  wrote,  "If  the  coffin  be  of  a 
perishable  nature,  if  the  soil  be  dry  and  porous,  if  the  graves 
be  not  too  crowded,  the  dead  are  resolved  into  air  and  into  ashes 
as  certainly  in  three  years  as  they  are  in  a  furnace  in  the  course 
of  an  hour,  and  in  both  cases  without  injuiy  to  the  li"\'ing."'  The 
fact  is  the  earth-to-earth  system  is  a  qviasi-cremation,  effected 
naturally  by  the  action  of  earth  and  air  in  a  manner  regardful 
of  the  Public  Health.  It  is  not  this  mode  which  is  harmful, 
but  the  disrespectful,  unnatural,  irrational,  falsely-so-called 
burial,  in  dm-able  coffins  and  vaults. 

lY.  This  mode  is  consistent  with  economy.  This  timely 
interment  necessitated  by  the  earth-to-earth  mode  of  burial,  that 
is,  as  soon  as  signs  of  decomposition  appear,  renders  it  difficult 
to  procure  special  black  attire.  The  simplicity  of  the  actual 
burial  will  beget  simplicity  in  all  the  accessories.  The  coffin 
will  be  the  slightest  and  lightest  possible,  such  as  the  coffin  of 
compressed  pulp  invented  by  ]Mr.  Larkman,  of  the  Necropolis 
Company.  There  will  be  no  massive  monument  on  the  grave, 
excluchng  air.  Moreover,  the  cemetery  being  used  as  a  quasi- 
crematory,  that  is,  a  place  for  the  resolution  and  dispersion  of 
the  body,  and  not  for  its  preser^-ation,  the  entire  area  of  the 
cemetery  will  be  available  for  use  generation  by  generation  for 
all  time  to  come,  rendering  a  fresh  cemetery  unnecessary. 

The  enquiiy  at  once  arises, — with  a  mode  of  disposing  of  the 
dead  which  was  respectful,  natural,  harmless  to  the  living,  and 
economical,  what  was  it  that  rendered  our  churchyards  centres 
of  pestilence,  and  which  now  makes  the  disposal  of  the  dead  a 
question  of  such  difficulty  ?  It  was  the  adoption  of  the  use  of  a 
coffin  tliat  caused  all  the  mischief.  It  was  in  the  days  of  Charles 
I.  that  the  old  simple  method  was  departed  from.  The  ministers  of 
the  day  disregarded  the  rubric,  "  While  the  body  is  being  made 
ready  to  be  laid  into  the  earth,"  or,  rather,  they  read  something 
else  into  it.  A  coffin  was  buried  with  the  body,  instead  of  the  body 
being  laid  by  itself  into  the  earth  ;  hence  the  choking  of  the 
churchyards  with  the  dead  in  a  condition  of  arrested  and  pro- 
longed decay  ;  hence  the  poisoning  of  the  air  and  the  fouling 
of  the  water-springs ;  hence,  at  last,  the  intervention  of  the 
legislature,  and  the  loss  to  the  Church,  for  all  time  to  come,  of 
the  use  of  her  town  churchyards — a  partial  disestablishment — 
which  a  disregard  of  a  plain  rubric  brought  upon    her.     But 
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the  mischief  did  not  stop  liore.  To  Cemetery  Companies  and 
Burial  Boards  was  noAv  assigned  the  control  which  from  time 
immemorial  had  been  vested  in  the  Church  over  the  ground  set 
apart  for  burial,  and  these  Companies  or  Boards  could  not  at  a 
single  bound  shake  off  the  fetters  imposed  by  evil  example  and 
rise  to  the  heights  of  sanitary  science.  Suburban  cemeteries 
were  conducted  upon  the  same  pernicious  principles  as  those 
which  had  rendered  town  churchyards  a  ghastly  dishonouring  of 
the  dead,  and  a  flagrant  imperilling  of  the  public  health. 
Hence  the  appalling  over-crowding  recently  disclosed  in  the 
Parliamentary  returns  issued  at  the  instance  of  the  Church  of 
England  Burial  Reform  Association.  Nor  was  this  all.  The 
Cemetery  Clauses  Act,  1847,  empowered,  and  still  empowers, 
companies  "to  sell  in  perpetuity  the  exclusive  right  of  burial. ' 
Subsequent  statutes  confirmed  this  power  within  the  metropolis, 
thus  overriding  the  common  law  doctrine  applicable  to  church- 
yards, "  that  no  right  of  Inu'inl  can  be  granted  in  perpetuity." 

AYhat  now  remains  to  be  done  ?  I. — A  perishable  coffin  must 
take  the  place  of  that  now  in  use.  II. — The  Legislature  can 
concentrate  in  the  Local  Government  Board  the  control  over 
cemeteries,  now  divided  betAveen  that  Board  and  the  Home 
Office.  The  Plome  Office  simply  concerns  itself  in  seeing  that 
certain  Orders  in  Council,  let  them  be  ever  so  inadequate,  be 
observed.  The  Local  Government  Board  has  control  over  all 
local  authorities,  and  can  issue  stringent  regulations  as  shall 
render  the  burial  of  the  dead  in  accordance  with  sanitary  law. 
HI. — The  Church  in  her  corporate  capacity  can  exact  a  proper 
use  of  the  churchyards  that  remam  to  her,  and  thus,  in  these 
latter  days,  set  a  proper  example  to  cemetery  authorities.  She 
can  compel  churchyards  to  be  regarded  as  for  use  for  all  timel;o 
come,  and  so  prohibit  the  use  of  imperishable  coffins  and  bricked 
graves,  which  constitute  an  unjust  invasion  upon  the  riiihts  of 
generations  yet  unborn. 


8ir  Chaeles  Ca:meeox  (Dublin )  said  lie  had  been  unable  to  con- 
vince himself  of  the  terrible  evils  depicted  as  the  result  of  burying 
the  body  in  the  ground,  and  he  did  not  belieAe  all  those  evils  followed 
in  any  well-kept  cemetery.  Interments  should  not  be  allowed  in 
crypts  or  vaults  or  near  any  large  centre  of  a  poi)ulation,  but  how 
the  ordinary  graveyard  in  the  country  could  be  injurious  to  health  he 
could  not  iniderstand.  If  the  directions  of  the  Local  Government 
Board  were  carried  out — and  he  beUeved  thev  generallv  were,  if  not 
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it  was  the  fault  of  Local  Authorities — he  could  not  see  how  burials 
could  be  iujurious.  He  did  not  see  how  the  organic  matter  in  the 
bodies  deposited  in  an  acre  of  soil  could  be  compared  to  the  immense 
quantities  of  organic  matter  placed  upon  market  gardens.  In  the 
large  gardens  near  London  600  or  700  tons  of  manure  were  placed 
on  the  ground,  and  surely  that  must  poison  the  ground  and  air  to  a 
greater  extent  than  cemeteries.  He  had  made  examinations  of  the 
air  about  the  cemeteries  of  Dublin,  and  also  of  the  water  that  came 
from  drains  in  those  places,  and  both  he  had  found  remarkably  free 
from  organic  matter.  The  Local  Goveimment  Board  had  done  him 
the  honour  of  quoting  a  statement  he  had  made,  in  a  letter  they  had 
sent  to  Burial  Boards.  He  had  said  that  the  amount  of  organic 
matter  coming  from  cemeteries  was  very  small,  and  if  cemetei'ies  were 
placed  outside  of  large  towns  he  did  not  see  how  they  could  do  any 
harm.  In  country  districts  the  ordinary  mode  of  interring  the  body 
in  the  ground  could  not  be  attended  by  any  harm. 

Dr.  J.  Waed  Cottsi>'^s  (Southsea)  supposed  the  last  speaker  was 
not  referring  to  infectious  disease  eases,  and  that  his  remarks  applied 
only  to  ordinary  diseases.  They  had  no  reason  to  expect  that  such 
bodies  did  infect  the  soil,  or  that  they  created  an}'  great  danger  \A'hen 
buried,  but  in  cases  of  infectious  diseases  he  thought  cremation  was 
the  better  way  to  get  over  the  difficulty.  If  there  was  sufficient 
evidence  that  such  diseases  were  due  to,  and  owed  their  origin  to  the 
specific  germs  or  microbes,  or  whatever  they  chose  to  call  them, 
belonging  to  the  organic  world,  then,  he  thought,  that  the  bodies  of 
those  dying  from  such  diseases  should  be  cremated. 

Dr.  Axfoud  (Southsea)  said  it  was  to  be  regretted  that  Mr, 
Lawrence  was  not  that  day  with  them.  He,  Dr.  Axford,  felt  strongly 
on  the  subject  that  although  Mr.  Lawrence  had  done  good  work  in 
calling  attention  to  the  necessity  for  a  better  disposal  of  the  dead,  he 
had  not  gone  far  enough.  No  doubt  suitable  earth  will  reduce  a  body 
to  its  component  elements  in  about  twenty  years,  but  how  much 
better  it  would  be  that  this  should  be  done  in  less  than  as  many 
hours.  They  wei*e  all  willing  to  assist  him  in  the  crusade  in  which 
he  was  engaged,  but  Dr.  Axford  asked  whether  cremation  was  not 
valuable  as  an  alternative  process.  He  could  not  help  thinking  that, 
as  ground  was  used  up  for  the  burial  of  the  dead,  the  question  would 
become  more  and  more  a  diliicult  one.  Quite  recently  there  was  an 
addition  to  one  of  the  burial  grounds  in  that  borough,  and  the  ques- 
tion was  being  discussed  as  to  whether  the  old  ground  should  not  be 
used  over  again,  and  others  were  suggesting  going  to  Portsdown  Hill 
to  bury  the  dead.  To  him  it  seemed  a  pity  to  take  up  laud  for  this 
purpose  when  it  could  be  so  useful  in  other  respects.  If  a  crematorium 
Mern  provided  some  of  them  thought  it  would  be  much  better.  That 
question  had  been  discussed  by  the  Burial  Board,  but  there  were 
legal  difficulties  in  the  way,  and  he  \\  ished  these  were  absent.  Dr. 
Axford  considered  the  subject  of  death  certificates  an  important  one. 


DISCUSSIOK.  125 

Most  medical  men  were  of  opinion  that  death  certificates  were  not 
wliat  they  should  be.  They  should  be  of  a  more  searching  character, 
and  they  should  be  granted  only  by  a  Medical  Officer  appointed  for 
the  purpose  ;  and  more  care  should  be  exercised  in  the  system  of 
registering  deaths.  ITf  was  a  very  strong  advocate  of  cremation  as 
an  alternative  process  for  the  disposal  of  the  dead,  and  he  would  like 
to  see  every  Burial  Board  in  towns  of  above  a  certain  size,  compelled 
to  provide  a  crematorium.  The  friends  of  the  deceased  would  then 
be  able  to  decide  whether  the  body  should  be  buried,  or  whether  it 
should  be  submitted  to  a  process  by  which  it  would  be  resolved  into 
its  natural  elements,  quickly  and  decently,  and  with  no  disrespect. 
Letonlvthe  horrible  process  that  went  on  underground  be  considered, 
and  there  would  be  little  or  no  question  as  to  which  was  the  best  way 
of  showing  respect  to  the  dead. 

Mr.  Frank  R.  Chappell  (Portsmouth)  said  that  among  sanitarians 
there  could  be  no  doubt  as  to  cremation  being  the  best  mode  of  dis- 
posal of  the  dead,  but  the  great  objection  was  public  opinion.  At 
present  there  was  a  strong  sentiment  against  cremation,  and  he 
thought  The  Sanitary  Institute  could  not  do  a  much  better  work  than 
to  start  lectures  in  all  parts  of  the  country  to  overcome  this  prejudice. 
It  was  only  right  from  a  scientific  point  of  view  that  the  sooner  the 
body  was  resolved  into  its  component  elements  the  better.  The  placing 
of  charcoal  in  the  coffins  was,  by  the  reader  of  the  paper,  considered 
to  destroy  noxious  germs.  The  error  into  which  the  rev.  gentleman 
had  fallen  should  not  pass  unnoticed,  charcoal  being  simply  a  deodorant 
possessing  no  power  to  destroy  disease  germs. 

Sir  Thomas  Ckawfoed,  K.C.B.  (London),  said  that  anyone  who 
would  wade  through  the  eleven  volumes  of  the  proceedings  of  The 
Sanitary  Institute  would  be  perfectly  satisfied  that  the  subject  of 
cremation  had  been  thoroughly  discussed  by  the  members  of  the 
Institute  at  the  various  congresses  held  from  time  to  time.  The 
greatest  authority  upon  cremation  now  living  was  Sir  Spencer  ^Yell3, 
who  was  their  President  at  York,  and  who  took  cremation  as  the 
subject  of  his  address.  As  to  the  necessity  of  cremation  as  a  protection 
against  contagious  diseases  he  would  like  to  make  some  remarks.  In 
Benares,  where  the  dead  were  always  cremated,  and  where  no  risk 
from  cholera  could  exist  from  dead  bodies  resolving  to  their  elements 
in  the  ground,  there  were  constantly  recurring  outbreaks  of  cholera. 
So  that  cremation  did  not  exempt  from  that  disease.  Then  in 
Hyderabad,  which  was  a  Mussulman  city,  the  system  was  burial,  but 
only  one  body  was  put  in  a  grave,  of  course  no  question  as  to  ground 
available  for  such  a  purpose  could  arise.  He  was  not  aware  of  any 
epidemic  of  cholera  having  sprung  up  owing  to  the  system  of  burial, 
either  there  or  in  any  other  Alussulman  town.  AVith  regard  to  the 
relative  expensiveness  of  interments  or  cremation,  that  was  a  question 
of  money  versus  sentiment.  People  who  did  not  wish  to  adopt 
with  which  they  as  sanitarians  had  nothing  to  do.     It  was  a  question 
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cremation  would  probably  be  prepared  to  pay  for  graves,  although  at 
present,  cremation  was  qidte  as  expensive  as  biu-ial.  He  agreed  with 
Sir  Charles  Cameron,  that  if  the  ordinary  burial  groimd  was  kept  in 
a  proper  state,  and  was  not  overcrowded  beyond  the  capacity  of  the 
earth  to  resolve  the  bodies  into  their  component  elements,  there  should 
be  no  danger. 

The  Peesidext  of  the  Section  (Prof.  Lane  Notter)  said  it  was 
only  living  earth  that  had  the  power  to  resolve  bodies  into  their 
component  elements,  and  some  soils  had  absolutely  no  power.  Dry, 
sandv  soils  were  of  little  use  to  disinfect  excreta.  A  certain  per- 
centage of  moisture  was  essential,  although  this  must  not  be  excessive. 
This  should  be  remembered  when  earth  used  for  this  purpose  was 
artificially  dried. 

Dr.  J.  P.  J.  Sykes  (London)  said  that  the  Rev.  P.  Lawrence  was 
not  opposed  to  cremation,  but  he  assumed  that  there  were  timid 
people  in  the  world,  who  were  ruled  by  sentiment,  and  to  these  he 
suggested  a  half-way  house  to  cremation  in  the  manner  described. 


On  '^Infantile  Mortaliti/"  hy  Sir  Charles  A.  Cameron,  M.D. 

Infant  life  is  carefully  preserved  amongst  the  well-to-do  classes. 
It  is  rarely  tliat  the  child  of  a  rich  man  falls  a  victim  to  measles 
or  whooping  cough,  and  if  it  is  attacked  by  that  formidable 
malady,  scarlet  fever,  its  cliauce  of  successfully  resisting  it  is 
very  great.  On  the  contrary  amongst  the  poor,  measles,  whoop- 
ing cough  and  scarlet  fe^■er  commit  sad  ravages ;  ami  children 
who  do  not  directly  succumb  to  those  maladies  often  die  from 
secondary  affections  arising  from  them,  as  the  result  of  neglect 
of  the  little  patients.  It  is  sad  to  think  that  from  15  to  22  per 
cent,  of  the  childi'en  of  the  poor  perish  in  the  first  year  of  their 
existence.  Were  it  not  for  the  greater  fecundity  of  the  work- 
ing classes  as  compared  with  the  rich  sections  of  society,  the 
former  would  not  be  able  to  keej)  up  their  relative  ]jro})ortion  of 
the  population.  Amongst  the  rich,  both  birth  and  death-rales 
ure  low  ;  they  are  high  amongst  the  poor. 

The  high  mortality  of  poor  children  is  the  result  of  a  great 
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many  causes.  Defective  diet  is  one  wliicli  is  most  common  in 
the  first  year  of  life.  Poor  and  otherwise  bad  milk  occasions  a 
large  amount  of  infantile  disease.  Wlio  can  tell  how  many 
babies  are  put  to  eternal  sleep  by  "  soothing  syrups,"  "  cordials," 
"  carminatives,"  et  hoc  (jenus  omne  !  These  narcotics  are  not — 
with  perhaps  exceedingly  rare  exceptions — given  with  malign 
intent,  but  undoubtedly  they  are  one  cause  of  infant  mortality. 

Cleanliness  of  ])erson,  clothing  and  bedding,  and  purity  of 
air  are  essential  factors  in  maintaining  children  in  a  healthy 
condition — too  generally  they  are  absent  from  the  dwellings  of 
the  poor. 

The  loss  of  infant  life  caused  by  cold  and  wet  is  enormous. 
Young  persons  are  less  able  to  resist  low  temperatures  than 
adults,  yet  the  former  are  less  warmly  clad,  even  amongst  the 
upper  and  middle  classes.  Is  it  not  cruel  to  allow  the  tender 
limbs  of  young  children  to  be  exposed  to  the  cold  blasts  of 
winter  under  the  mistaken  idea  that  such  exposure  makes  them 
hardy!  It  often  lays  the  foundations  of  rheumatism  and 
bronchitis. 

1  am  c[uite  convinced  that  the  constitutions  of  children  are 
weakened  by  the  cold  to  which  they  are  exposed  in  winter, 
owing  to  want  of  proper  clothing  and  bed  clothes,  and  of 
Avarmth  in  their  dwellings. 

It  is  melancholy  to  see  in  the  poorer  districts  of  towns  so 
many  Avretchedly-clad  children.  Often  a  little  fellow  may  be 
observed  clothed  in  the  cast-off  and  ragged  garments  of  his  father, 
.sometimes  not  even  adjusted  to  the  child's  smaller  stature.  It  is 
not  until  boys  are  able  to  earn  a  little  money  that,  as  a  rule, 
they  get  new  and  suitable  clothes.  It  seems  to  me  that  little 
boys  are  worse  clad,  and  are  allowed  to  stay  out  in  the  streets 
to  a  greater  extent  than  little  girls.  Perhaps  this  is  one  reason 
why  the  mortality  of  boys  under  5  years  old  is  about  12  per 
cent,  greater  than  that  of  girls  of  the  same  age  ;  whilst  from  5  to 
20  the  mortality  is  only  very  slightly  greater  in  males.  It  is 
only  when  the  adult  stage  is  reached  that  females  exhibit  for 
the  second  time  their  greater  viability. 

The  following  facts  tleriAed  from  the  mortal  statistics  of  the 
])opulation  of  Dublin  prove  the  appallingly  high  death-rate 
which  prevails  amongst  the  children  of  the  working  classes  : — 
In  18i)l  the  deaths  in  the  families  of  the  professional  and  inde- 
pendent classes  numbered  390 ;  of  these  26,  or  ()'b  per  cent., 
were  of  children  under  five  years  old.  In  the  same  year  the 
deaths  of  persons  belonging  to  the  classes  of  porters,  hawkers, 
labourers  tScc,  and  of  members  of  their  families,  numbered 
2,547,  of  which  1,077,  or  42*28  per  cent,  were  of  children  under 
five  years  of  aire. 
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In  most  towns  the  mortality  of  children  has  been  steadily 
decreasing.  In  Dublin,  for  example,  the  yearly  average  death- 
rate  of  children  under  five  years  old  in  the  period  1871-80  was 
86  per  1000  ;  in  the  decade  ended  in  1890  it  was  81*7,  and  in 
1891  it  declined  to  6S'6.  The  statistics  of  the  deaths  of 
children  in  Dublin  differ  so  much  from  those  of  the  English 
towns,  that  my  principal,  indeed,  only  reason  for  reading  this 
short  paper  is  to  bring  them  under  the  notice  of  English  vital 
and  mortal  statisticians.  I  have  tabulated  these  statistics  as 
follows : — 

Death-rate  of  Children  under  One    Year  of  Age  in  the 
year  1891. 


All  England 
and  Wales. 

28  largest 
English  towns. 

London. 

Dublin. 

To  1,000  of  the  popiilation 
under  one  year  of  age    . . . 

151 

168 

155 

165 

To  1,000  of  the  population 
of  all  ages 

4-7 

5-4 

4-9 

4-7 

To  1,000  births  registered... 

149 

167 

154 

165 

To  1,000  deaths  registered... 

2.31 

241 

229 

177 

This  table  shows  that  a  larger  proportion  of  children  survive 
their  first  year  of  existence  in  Dublin  than  in  the  28  largest 
towns  of  England  and  Wales.  The  rate  per  1000  of  the  popu- 
lation is  exactly  the  same  as  in  England  and  Wales  ;  but  the  rates 
of  deaths  of  chikh'en  under  one  year  to  total  deaths  is  very 
much  less  than  in  the  whole  of  England  and  Wales.  The  death- 
rate  of  Dublin,  though  much  reduced  lately,  is  still  in  excess  of 
the  English  towns.  In  the  period  1881-90  the  death-rate 
(corrected  for  age  and  sex  distribution)  in  Dublin  was  29'6, 
in  the  English  towns  it  was  23.  With  respect  to  the  preser- 
vation of  infant  life  Dublin  stands  in  a  slightly  better  position 
than  the  English  towns  ;  but  the  mortality  amongst  adults  very 
sensibly  exceeds  that  of  the  large  towns  of  England. 

Why  this  mortality  of  infants  in  Dublin  is  no  greater  than 
in  English  towns,  w^hilst  the  adult  mortality  so  much  exceeds 
that  in  the  great  towns  of  England  and  Wales,  is  a  question  I 
do  not  at  present  propose  to  discuss.  I  may,  however,  state 
that  summer  in  Dublin  is  seldom  very  warm,  and  consequently 
the  diseases  of  children,  which,  it  is  well  known,  high  tempera- 
ture causes  or  intensifies,  are  less  fatal  in  Dublin  than  in 
England. 
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Dr.  II.  W.  A.  8.VNDELL  (Leightou  Buzzard)  said  that  one  of  the 
causes  in  manufacturinfj  districts  was  the  custom  of  young  mothers 
giving  their  infants  to  elderly  females  to  take  charge  of,  while  they 
went  to  work  at  the  mills,  and  these  women  often  gave  the  children 
opiate  cordials  to  keep  them  quiet.  Then,  too,  in  such  cases  the 
children  were  frequently  given  unsuitable  and  unsound  nourishment, 
allowed  to  run  riot,  and  not  taken  ])roper  care  of  in  illness. 

Dr.  J.  F.  J.  Sykios  (London)  criticised  the  statistics,  and  thought  the 
comparison  between  the  deaths  under  one  year  with  the  one  thousand 
deaths  at  all  ages  was  scarcely  reliable,  as  both  factors  were  variable. 

Dr.  D.  B.  Kexdell  (Wakefield)  said  that  in  dealing  with  death 
statistics,  an  important  point  was  generally  lost  sight  of.  It  should 
be  necessary  when  returns  were  sent  from  large  towns  to  give  some 
clue  a-s  to  the  relative  proportions  of  rich  or  poor,  because  the  dis- 
advantages under  wliich  poor  people  lived  must  have  a  marked  effect . 
on  their  mortality  returns,  and  the  mortality  amongst  their  children 
must  also  be  greater.  Therefore,  in  speaking  of  the  death-rate  of 
one  town  being  higher  than  that  of  another,  there  ought  to  be  some 
figures  showing  the  relative  proportions  of  the  better  class  and  of  the 
poor,  before  any  idea  could  be  formed  as  to  sanitary  conditions. 

Dr.  Tatleb  said  that  living  as  he  did  in  a  manufacturing 
district  the  subject  was  of  interest  to  him.  They  had  the  large 
ratio  of  58  per  cent,  of  deaths  among  children  under  five  years  of  age, 
and  the  most  part  were  children  of  the  operatives.  At  one  time  this 
was  put  down  to  the  system  of  clubs  in  which  the  children  wei'e 
entered,  and  it  was  thought  that  parents  were  wicked  enough  to  want 
to  get  rid  of  the  children  for  the  sake  of  the  money  they  would  receive 
from  the  club,  but  on  enquiries  being  made  it  was  found  that  this  was 
not  so.  The  entering  iTi  the  clubs  was  simply  a  matter  of  precaution 
by  i)arents,  as  the  rate  of  mortality  being  high,  they  were  afraid  that 
their  children  might  die  and  they  would  have  no  money  to  bury  them 
with.  The  cause  was  found  to  be  the  mothers  leaving  their  young 
babies  to  the  care  of  other  people,  often  when  only  three  weeks  old, 
while  they  went  out  to  work.  Improper  feeding  was  also  a  fruitful 
cause  of  the  high  mortality. 

Mr.  W.  ScuLL.VRD  (Portsmouth)  mentioned  a  case  that  came 
before  the  Portsmouth  Magistrates,  in  which  four  children  had  died, 
and  the  fifth  was  nearly  starved.  All  were  insured,  and  this  he 
thought  was  one  reason  for  the  high  rate  of  mortality. 

8ir  Thomas  Crawford,  K.O.B.  (Loudon),  thought  a  large  amount 
of  infant  mortality  was  due  to  artificial  feeding.  If  they  walked  about 
the  streets  of  London,  they  could  not  but  notice  the  large  proportion 
of  children  sucking  milk  of  doubtful  purity  from  feeding  bottles.  It 
was  also  largely  due  to  mothers  working  in  factories,  and  to  insanitary 
surroundings,  and  cruel  neglect  including  over-laying. 

I 
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Mr.  J.  Oldfield  (LoBdon)  was  disappointed  at  Sir  Charles  Cameron 
not  suggesting  a  remedy.  It  was  one  of  the  most  serious  things  of 
the  day,  and  tie  suggested  that  one  cause  was  bad  milk,  and  another 
the  giving  of  children  of  immature  age  starchy  food.  At  so  early 
an  age  they  could  not  digest  this  kind  of  food,  and  yet  a  large 
proportion  of  artificial  food  was  starchy.  It  was  a  question  for 
Medical  Officers  to  consider  what  was  the  natural  food  for  infants,, 
and  then  to  distribute  information  on  the  subject,  especially  pointing 
out  the  danger  of  giving  starchy  food. 

Dr.  Tketob  Powler  (Epping)  said  he  was  Medical  Officer  of 
Health  for  a  district  near  Loudon.  The  rate  of  mortality  among 
children  was  not  high,  compared  with  the  mortality  in  other  districts. 
The  great  difficulty  Avas  to  obtain  new  milk.  Time  after  time  he  had 
adA^sed  mothers  to  feed  their  children  on  milk,  but  he  was  informed 
that  they  could  not  obtain  it,  as  ail  the  milk  was  sent  up  to  London. 
It  was  practically  impossible  to  get  it,  and  the  same  complaint  came 
from  other  rural  districts  near  large  toAVTis.  Milk  could  not  be  ob- 
tained at  any  price,  and  unless  some  measure  was  devised  to  get  it  in 
the  rural  districts,  the  rate  of  mortality  would  be  even  yet  higher  than 
it  should  be. 

Dr.  J.  Geoves  (Carisbroke)  said  that  taken  generally  children 
were  less  fed  with  milk  in  country  districts  than  in  towns,  owing  to 
the  impossibility  of  the  labouring  class  getting  milk  in  the  country. 
The  vendors  of  artificial  foods  were  alive  to  this,  and  they  devoted 
most  of  their  attention  to  country  districts.  That  was  not  only  his 
experience,  but  also  that  of  other  Medical  Officers  of  Health  in 
various  parts  of  England.  He  had  encouraged  agricultural  labourers 
with  large  families  to  club  together  to  keep  a  cow  or  two. 

Sir  Chaeles  Cameeok  (Dublin)  in  reply  said  his  sole  object 
was  to  bring  forward  some  curious  statistics  with  regard  to  Dublin, 
If  he  had  gone  into  the  whole  question  of  infantile  mortality  it 
would  have  taken  a  much  longer  time.  The  high  death-rate  of 
infants  was  most  deplorable,  and  he  attributed  it  largely  to  their 
artificial  feeding.  It  was,  however,  often  found  very  much  better  for 
children  to  be  fed  upon  good  milk  rather  than  upon  the  poor  milk 
furnished  by  mothers  living  amidst  the  artificial  surroundings  of  a 
fashionable  life.  In  the  L^nited  States  very  few  ladies  nursed  their 
own  children.  The  want  of  cleanliness  among  the  poor  was  also  an 
important  consideration,  because  often,  owing  to  this,  milk  turned 
sour.  He  agreed  as  to  the  starch  foods  being  improper,  as  children 
were  unable  to  secrete  in  their  mouths  the  necessary  digestive 
ferments,  and  the  giving  of  such  food  was  a  cause  of  disease. 
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On  ''  The  Physical  Condition  of  Children"  hy  Francis  Warner, 
M.D.Lond,  F.R.C.P. 

Hygiene  is  a  progressive  science,  or  group  of  sciences  :  for  its 
advancement  we  require  knowledge  of  all  conditions  affecting 
the  constitution  of  man,  and  of  the  circumstances  increasing  or 
depressing  public  health.  State  medicine  is  employed  not  only 
to  prevent  disease  and  death,  but  also  to  favour  the  evolution  of 
a  healthy,  well-developed  and  long-lived  population.  In  present- 
ing a  sketch  of  an  enquiry  as  to  the  physical  condition  of 
50,000  children  seen  since  1.S88,  I  must  first  explain  the  objects 
aimed  at  and  the  methods  ])ursued.  The  desire  of  the  Com- 
mittee (a  joint  Committee  of  the  British  Medical  Association 
and  the  Charity  Organization  Society)  who  undertook  this 
work  was  to  make  observations  and  report  upon  the  develop- 
ment and  physical  conditions  of  body  and  brain  of  school 
children,  to  which  the  rei)ort  of  the  teachers  as  to  mental 
capacity  was  appended  in  each  of  the  9,186  cases  of  which 
notes  were  taken.  The  points  noticed  were  deviations  from 
the  normal  conditions  below  the  average;  thus  the  field  of 
observation  differed  from  that  of  the  hospital  and  asylum  in 
dealing  with  the  school  population  as  a  whole;  our  plan  differed 
from  that  of  the  Anthropologists,  who  seek  to  determine  an 
average  of  the  class  observed,  inasnuach  as  we  passed  over  all 
children  of  the  normal,  or  above  it,  while  noting  and  classifying 
abnormalities. 

As  to  development  of  the  body  (physiognomy,  proportions, 
&c.),  the  points  observed  were  those  well  known  as  common 
among  idiots,  imbeciles,  and  described  in  many  cases  as  charac- 
teristic of  the  criminal  type,  viz.,  defects  of  cranium,  palate, 
ears,  epicanthis,  &c.  The  degree  of  these  defects  seen  among 
school  children  is  much  lower  than  among  idiots ;  thus  :  among 
the  50,000  cases  small  heads  were  foimd  in  1,050  cases,  but  I 
think  there  were  only  two  microcephalic  idiots :  there  were 
1,321  cases  of  defect  of  form  in  the  palate,  but  many  were  only 
slightly  arched  or  narrow. 

When  inspecting  a  school  the  children  are  seen  usually  a 
standard  at  a  time  as  they  stand  in  rank,  the  signs  determined 
on  can  be  observed  in  each  child,  and  for  every  case  where  some 
deviation  from  the  normal  is  observed,  a  schedule  form  is  filled 
up  describing  particulars.  The  work  is  thus  done  methodically 
and  easily,  without  questions  being  asked  of  the  children.  To 
keep  my  paper  within  moderate  limits  1  must  pass  over  the 
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sisnis  observed  as  indicative  of  the  nerve-condition,*  but  the 
term  '•'  Xerve-case  "  is  used  as  applied  to  a  child  presenting  any 
\'isible  deviation  from  normal  ueme-action.  The  term  '•  Low- 
nutrition."  is  applied  to  a  child  pale,  thin,  delicate,  or  with  indi- 
cations of  low  physical  health. 

As  to  the  "  development  cases,"  are  they  placed  at  a  disadvan- 
tacre  bv  their  conchtion  ?  The  report  shows  that  52  per  cent, 
had  disordered  nerve-conditions,  25  per  cent.  low  nutrition,  40 
per  cent,  were  dull.  If  development  defects  could  be  prevented 
it  seems  that  we  should  have  better  average  brains,  improved 
strenfrth,  and  the  educational  problems  would  be  simplified.  The 
defects  are  less  common  among  girls  than  boys,  but  the  power  of 
resistance  to  adverse  circumstances  is  less  strong  among  girls 
with  low  development  than  with  boys.  The  percentage  corre- 
lation is  given  in  Table  I.  (p.  134),  and  is  applied  to  individual 
defects.  "Of  2,003  cases  of  low  nuti'ition,  1.233  were  "develop- 
ment cases  "  among  the  50,000.  It  appears  that  for  improvement 
of  the  population  we  could  not  work  more  effectually  than  by  an 
endeavour  to  detei*miue  the  causes  leading  to  these  defects,  and 
attempting  to  remove  them.  Some  facts  in  the  report  are 
interesting  in  the  direction  of  Etiology.  Among  the  nationalities 
there  aregreat  differences  in  the  percentage  of  "  development 
cases,*'  for^Jews,  7-5:  Enghsh,  10*8  :  Irish,  20-0;  details  are 
given  in  Table  II.  ( p.  135).  The  percentage  of  these  cases  varied 
in  the  schools  of  different  districts;  Islington,  7-4;  Kensington 
and  Chelsea,  12*5.  35,000  childi-en  were  classified  in  the  day 
schools  of  20  districts,  but  it  is  obvious  that  a  much  extended 
enquiry  is  necessary  before  the  relative  condition  of  the  children 
in  the  districts  can  be  accurately  detennined.  In  schools  of  upper 
social  class  10,000  children  were  seen  in  contrast  with  25,000 
in  day  schools  of  poorer  class,  and  the  percentage  was  to  the 
advantage  of  the  latter.  The  "small-headed  children"  form 
an  important  group  1,065  (boys  327,  girls  738).  The  condition 
is  found  to  be  twice  as  common  among  girls  as  boys ;  this  suggests 
searchiuiT  for  a  special  cause.  Among  the  50,000  children  the 
percentage  of  small  heads  is  : — Boys,  1'2  ;  girls,  3*2  ;  both  sexes, 
2*1.     Biit  the  distribution  in  areas  is  very  unequal. 

Percentage  of  Small  Heads. 
Boys.  Girls. 

Bermondsev,    Bovs  1,135,  Girls  773     ...     O'l  2*8 

Strand,       '  ,',       484      „     452     ...     1-4  7-0 

City  of  London,  „       321      „     590     ...     1-2  Trl 

Bethnal  Green.    „        718      „     632     ...     M  "4 


*  All  these  signs  were  described  in  the  Milroy  Lectures,  Royal  College  of 
Physicians,  189_',  and  in  the  Author's  work.  "  Mental  Faculty,"  Cambridge 
University  Press. 
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The  children  in  tlie  Strand  schools  live,  as  I  was  informed, 
exclusively  in  larf^e  block  buildings,  and  the  City  schools  are 
surrounded  by  similar  structures.  Bethnal  Green,  on  the  other 
hand,  is  mostly  small  property.  It  seems  possible  that  in  the 
case  of  these  small-headed  f^irls  we  liave  an  exam[)le  of  degene- 
ration due  to  want  of  light  and  air,  owing  to  tlie  character  of 
the  buildings. 

Inspection  of  children  supplies  evidence  that  appears  worthy 
of  attention  as  affording  a  basis  for  the  solution  of  many  impor- 
tant social  problems.  Biologists  have  led  us  to  look  so  strongly 
to  the  effects  of  heredity,  and  the  non-survival  of  weak  members 
in  a  s})ecies,  that  in  social  science  we  have  been  too  apt  to 
lament  the  want  of  power  to  control  heredity  and  remove  the 
defective ;  perhaps,  rather  to  the  neglect  of  observation  of  the 
controllable  variations  of  environment  in  their  effects  on  the 
development  of  the  population.  What  are  the  effects  of 
elevated  sites,  drainage,  water  supply,  high  buildings,  narrow 
streets,  adjacent  railways,  open  spaces,  &c.  ?  An  answer  may 
be  sought  by  observations  of  children  living  under  varied  cir- 
cumstances, and  by  analysis  and  comparison  of  the  results. 

I  am  not  prepared  to  assert  that  "  development  cases,''  with 
their  attendant  evils,  are  degenerations  from  the  normal  of 
modern  occurrence,  or  even  that  they  are  degenerations  at  all  ; 
a  high  percentage  of  such  children  in  a  community  may  indicate 
a  condition  of  the  people  as  yet  unevolved  with  latent  capacity 
for  higher  evolution  of  a  normal,  under  wise  guidance  a  better 
and  more  vtniformly  good  type  may  spring  up,  leading  to 
increased  average  brain  power,  more  capacity  for  resistance  to 
adverse  conditions,  and  increased  longevity. 

Inspection  of  children  has  already  afforded  much  useful 
knowledge,  the  accumulation  of  which,  year  by  year,  would  in 
time  show  the  conditions  of  evolution  or  degeneracy  which  may 
be  going  on  among  us ;  at  the  same  time  such  studies  would 
probably  afford  evidence  as  to  causation  of  changes  occurring, 
and  the  means  of  prevention  and  cure  for  many  existing  e\'ils. 

Details  of  the  signs  observed,  and  their  significance,  have  been 
published  ;  a  full  report  on  the  results  of  this  enquiry  has  been 
})repared  and  presented  to  the  Local  Government  Board,  and  a 
Committee  is  now  actively  engaged  in  furthering  this  enquiry, 
so  that  in  a  year  or  two  we  may  have  a  basis  of  facts  accumu- 
lated showiufj  ncAV  directions  in  which  Ilvcit-mc  mav  advance 
the  general  well-being  of  the  people. 


134 


THE    PHYSICAL   CO>"DITIO>^    OP    CHILDEEX. 


^ 


o 


;j    c 


55 


t-. 


O 


50 

t- 

i^ 

n 

Ti 

1— 1 

CO 

o 

CO 

o 

cc 

'S 

00 

^ 

CO 

^ 

CO 

Tt< 

^ 

OQ 

n 

TT 

t^ 

"* 

CZ 

CO 

^ 

'■^ 

00 

o 

1         >i 

O 

cq 

00 

CO 

■^ 

o 

zz 

^ 

CO 

C2 

•* 

sg 


O   CO 


'*  O  <M  00 
■M  ^  05  t~ 
CO    CO    ^ 


5  P 

m   O'O 

g-os 

■^ 

C5    00 

OO   i 


;p   00   CO   c-1   t^ 

QC   oe   o   C5   T^ 


1  i 

c 

" 

^ 

C-) 

-M 

'^ 

^ 

'"' 

'"' 

'"' 

dC 

Ol 

t- 

l- 

t~ 

— 

^ 

^ 

Ci 

rr 

•-r 

o' 

o 

0^ 

G-l 

00 

Ol 

--2 

■M 

01 

ro    ^    r^ 


o 

in 

o 

o 

Ci 

t- 

0 

CO 

CO 

CO 

CO 

00 

;-■ 

CI 

o 

00 

t- 

^^ 

CI 

'T 

iC 

00 

00 

o 

TT 

o 

TT 

■^ 

Tfl 

IC 

■V 

CO 

ITS 

Oi 

CO 

o 

Tf 

0 

_ 

0 

to 

_ 

CI 

CI 

CJ 

>5 

c 

TT 

lO 

iC 

rr 

-* 

^ 

-r 

CO 

CI 

Ci 

^ 

o 

1:2 

0 

lo 

-:^ 

ir; 

u: 

l-- 

"- 

aj 

SS 

, 

CI 

■X 

0 

0 

^ 

00 

t- 

0 

o 

Ci 

r: 

CC 

C-l 

Ci 

CO 

o 

(M 

nS 

'-' 

(K 

o 

0 

_ 

so 

t^ 

05 

_ 

CI 

^ 

CO 

?? 

5;^ 

00 

Tf 

^ 

«o 
0 

CO 
f— 1 

;i; 

CO 

^~ 

(M   —   — < 


T.   CO   -T- 


C5    "^    "^    CO    t^ 

o   1-H   o   00   -^ 

Cl     Cl     r-l 


>j   .-1    01 


05    r-l    t~    00    t^ 
O    •*    -^l    O    d 

C*   CI   ^ 


a    -2 


a    « 


—   .so 


o   ^ 
-£   ^   "S 


e(-(   -s   r;s   m 


!^ 


"    —     a 


S 


FRANCIS    W.VEXEE, 


135 


"2 


~ 

■^ 

V 

00 

V 

«o 

.^ 

<^> 

^ 

'Tn 

:^ 

•<s> 

1^  i-Ci 


«^ 


?3i 


^ 


1^ 
O 

c:5 


CO 


rj         0> 


I-         O 


vj 

_^ 

_, 

»c 

»o 

o 

00 

C5 

1  ^ 

■to 

s 

00 

o 

o 

o 

CI 

00         ^ 


^      is 


o      i\ 


M      -• 


eo      ^ 


t-      00 


O        CO 


—      o      CO      eo 
i^      CO      o      "fi 


I—       —        !^t 

-T  "         -^ 


lO      •*      eo      C5 


»      ^' 


t-      C5      -1      ^- 

-r      i      fi      t~ 


-2      t^ 

.>3      00 


C5         O 


o      00 
Tf<      do 


"^       I— I 


Ci         <M         -. 

00  •-I  — 1  ^ 


1-      -f 


rl  O  ^ 


eq 


00       re 


ih      il 


iC        Ci 


^         05 
00        «•! 


c.      oi      u-      CO 
-ji      6      -^     CI 


i^     o      00      o 
■fi      «      ^      <>i 


o  ®- 


S->  ^  !Z> 


"^3      ^ 


®     ^-     )S 


ti    'o 


?     ^ 


o      •—       ^ 


gj        _a;         t>         « 


^      fn     Q     y;      _:      2i 


«       z,     ::= 


136  THE   EoriE   or   ASLITIC    CHOLEEA  I>'   1892. 

Mr,  J.  Oldeielb  ^ London)  said  that  with  regard  to  the  higher 
percentage  of  small  heads  among  girls  than  boys,  mere  consideration 
of  the  present  would  not  account  for  it.  But  going  back  to  the  early 
times  of  the  origin  of  man  and  woman,  they  found  that  woman 
depended  upon  man  for  her  very  existence.  Man  was  the  dominant 
animal,  and  so  woman  got  to  look  up  to  him  as  being  necessary  for 
her  existence.  ^lan,  being  the  stronger,  was  her  leader.  It  was  only 
in  recent  years  that  the  equahty  of  the  sexes  was  recognised.  But 
even  now,  if  there  was  only  a  crust  in  the  house  the  woman  would 
take  nothing  and  give  it  to  her  husband.  This  was  a  relic  of  the 
chivalry  of  woman.  She  looked  up  to  her  husband,  made  sacrifices 
for  him.  The  same  rule  applied  in  every  act  of  her  life.  If  there  was 
a  dark  room  in  the  house,  it  was  given  to  the  girls  and  not  the  boys. 
It  was  the  boys  who  were  put  to  the  pubhc  schools,  and  the  girls 
had  to  give  way.  This  relationship  applied  in  aU  the  laws  of  nature. 
It  appeared  as  if  the  male  was  more  important  than  the  female.  If 
there  was  not  enough  nutriment  for  both,  both  must  die  or  one  must 
be  sacrificed  for  the  sake  of  the  other.  It  was  more  necessary 
apparently  that  the  male  plant  should  survive,  and  among  animals 
there  was  a  greater  robustness  usually  found  among  males  than 
among  females.  But  although  the  girl  might  be  inferior  to  the  boy 
physically,  yet  ethically,  by  her  very  self-sacrifice  for  the  sake  of  the 
boy,  she  proved  herself  his  superior. 


Tlie  Route  of  Asiatic  CJiolera  in  1892.  bv  Dawson  Williams, 

M.D. 

In  the  short  paper  wliich  I  have  ventured  to  undertake  to  read 
on  the  subject  of  Cholera,  I  shall  confine  my  remarks  to 
certain  points  as  to  tlie  mode  of  spread  of  the  present  epidemic. 
The  literature  of  Cholera  is  enormous  in  amount,  and  most 
heterogeneous  in  character:  it  ranges  from  the  portly  folios 
issued  by  the  Indian  Government  to  the  telegrams  in 
yesterday's  neAvspaper,  the  one  elaborate  and  authoritative,  but 
published  a  year  or  longer  after  the  event,  the  other  prompt 
indeed,  but  eitlier  founded  on  popular  rumour  or  on  official 
statistics  which  are  not  always  entirely  trustworthy.  Muni- 
cipal, and  sometimes  it  is  possible  even  state  authorities  appear 
to  consider  that  they  are  serving  their  own  interests  by 
concealing  facts  as  to  the  existence  and  progress  of  epidemic 
disease  ;  such  concealment  is  seldom  successful  for  more  than  a 
very  limited  period,  and  in  its  idtimate  effects  on  the  commerce 
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of  the  country  and  tlie  pnljlic  licaltli  of  otlu'r  nations  it  is  as 
disastrous  as  the  a1teiiij)t  is  disingenuous. 

Even  so  much  information  as  is  made  public  abroad  is  only  to 
be  obtained  in  Enifland  through  non-official  channels.  The 
Government  of  this  country,  though  from  several  points  of  view 
more  interested  than  any  other,  and  possessing  unrivalled 
(ipportunities,  has  no  machinery  by  wliich  it  can  gather  and 
compare  facts  as  to  the  progress  of  epidemics  abroad.  British 
ships  may  sail  for  infected  ports,  and,  as  was  recently  the  case 
at  Santos  during  the  epidemic  of  yellow  fever  there,  the 
mortality  among  the  crews  on  arrival  may  be  so  great  that 
the  vessels  are  unable  to  return,  yet  it  is  only  after  the  facts 
have  become  matter  of  public  notoriety  and  scandal  that 
a  Government  Department  issues  a  tardy  notice  warning  ship- 
owners of  the  danger. 

The  Comite  Cotisultatif  d'Ui/giene  of  France  has  earlier  and 
better  information  as  to  the  movements  of  Asiatic  Cholera 
than  can  be  gathered  in  this  country,  and  the  United  States 
has,  from  time  to  time,  obtained  special  reports  from  its 
Consuls  on  the  existence  and  progTess  of  epidemic  diseases. 
There  is  not  in  this  country  any  public  ofhce  or  department 
whose  duty  it  is  to  deal  with  questions  of  public  health  as  they 
affect  the  relations  of  the  United  Kingdom  Avith  its  colonies 
and  dependencies,  and  with  foreign  countries.  The  Local 
Goverinnent  Board  is  concerned  only  with  internal  administra- 
tion in  England,  and  neither  the  Foreign  Office  nor  the  Board 
of  Trade  has  been  provided  with  the  necessary  medical  advisers. 
It  ai)pears  to  be  highly  desirable  that  our  Consuls  abroad 
shoidd  be  instructed  to  report  promptly  the  presence  of  such 
epidemic  diseases  as  cholera,  yellow  fever,  small-pox  and  plague  ; 
such  re])orts,  after  being  epitomised  by  an  officer  apjiointed  for 
the  purpose,  should  be  placed  at  tlie  disposal  of  the  public,  either 
by  means  of  notifications  in  the  Gazette,  or  by  being  communi- 
cated directly  to  the  public  ]iress,  in  the  same  way  as  the  daily 
notices  of  the  Meteorological  Office  are  now  issued. 

In  tracing  the  progress  of  the  present  epidemic  of  Cholera  it 
does  not  appear  to  me  to  be  necessary  to  include  a  consideration 
of  the  occurrence  of  the  tlisease  last  year  in  Syria,  or  its  recru- 
descence there  this  sunnner.  There  is  no  evidence  of  any  spread 
from  Syria  either  northward  or  westward;  on  the  contrary,  all 
the  evidence  goes  to  prove  that  Asiatic  Cholera  reached 
European  Russia  this  year  by  a  track  differing  altogether  from 
those  followed  during  the  last  half  century,  though  nearly 
approaching  the  route  taken  by  the  earliest  epidemics  whicii 
reached  this  country.  Speaking  broadly,  Asiatic  Cholera  has 
followed   three   main  routes    from    India   to   Western   Europe. 
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(1)  It  lias  passed  througli  the  Xortli-west  Provinces  of  India 
into  Afghanistan,  and  thence  along  the  caravan  routes  by  way 
of  Balkh,  Bokhara,  and  Khiva  to  Orenberg  in  Russia,  (1829, 
1843-4) ;  (2)  it  has  spread  from  Southern  India  up  the  Gulf 
to  Persia,  and  radiated  south-westward  to  Syria  and  Egypt, 
and  north-westward  across  Persia  to  the  Caspian  Sea,  thence  to 
Astrakhan  on  its  western  shore,  and  from  that  [joii:  up  the 
Volga  to  Saratov  and  Kasan  (1830)  ;  (3)  it  has  been  transported, 
mainly  in  relation  with  the  pilgrim  traffic,  to  Red  Sea  ports,  has 
gained  Egypt,  and  spread  thence  to  the  Mediterranean  basin, 
since  1865  the  epidemic  has  always,  until  this  year,  taken  the 
last  mentioned  route,  and  the  attention  of  international  con- 
ferences has  been,  in  the  main,  contined  to  devising  precautions 
for  protecting  Europe  from  invasion  by  way  of  the  Red  Sea 
and  Egypt. 

This  year  the  epidemic  has  once  more  followed  a  northern 
course,  and  has  afforded  one  more  striking  illustration  of  the 
readiness  with  which  Asiatic  Cholera  can  be  conveyed  along 
lines  of  human  intercourse. 

Cholera  appeared  in  Afghanistan  late  last  year,  and  caused 
a  considerable  mortality  in  Cabul ;  during  the  winter  months 
(January  and  February)  the  epidemic  died  doAvn,  but  in  March, 
1892,  there  was  a  severe  outburst,  and  the  disease  continued  to 
be  epidemic  for  several  months.  In  March  also  the  disease  had 
reached  Herat,  in  Xorth-western  Afghanistan,  and  was  produc- 
ing several  hundred  deaths  a  day.  Two  months  later  it  had 
become  established  in  Meshed  in  North-eastern  Persia,  and 
spread  slowly  thence  to  Mishapur,  Sabzawar,  Abbasabad,  and 
Shahrud,  only  reaching  Teheran  some  two  or  three  months  after 
its  appearance  in  ]\Ieshed. 

Very  different  from  this  slow  march  of  the  epidemic  westward 
through  Persia  from  jNIeshed,  was  it  swift  progress  once  it  touched 
Russian  territory.  The  disease  was  recognised  at  Askabad 
during  the  first  days  of  June,  having  in  all  probability  spread 
there  from  fleshed  a  little  earlier.  At  Askabad  the  epidemic 
reached  the  Transcaspian  Railway,  which  runs  from  the  eastern 
shore  of  the  Caspian  Sea,  through  Askabad  and  Merv,  to 
Bokhara  and  Samarcaud.*     Cholera  spread  eastward  and  west- 


*  Since  this  paper  was  written,  some  statistics  of  the  Transcaspian  Railway 
have  been  published  by  the  Journal  of  the  Ministry  of  Finance  in  Russia 
{Times,  Nov.  2'Ji)d,  1892;.  The  length  of  this  line  is  nearly  900  miles.  The 
number  of  passengers  in  1891  was  202,408,  exclusive  of  about  40,000  soldiers. 
Further  evidence  of  the  growth  of  traffic  is  aftorded  by  the  fact  that  the 
export  of  Russian  goods  has  more  than  doubled  since  the  line  was  completed 
in  1889.  Large  (luantities  of  Indian  tea  are  imi^orled  into  Russia  by  this 
route. 
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ward  along  tlie  course  of  tlie  raihva}'  witli  great  rapidity.  Nor 
was  its  progress  arrested,  or  even  checked  by  tlie  Caspian  Sea, 
for  its  presence  in  Baku  on  the  western  shore  was  admitted 
officially  within  a  fortnight  of  its  recognition  in  Askahad,  and 
private  telegrams  show  that  it  had  undoubtedly  been  jjresent  for 
a  week  or  ten  days  before  this.  Baku  is  an  im])ortant  trade- 
centre.  It  is  the  terminus  of  the  Transcauoasian  Railway  which 
brings  it  into  direct  communication  with  Black  Sea  ports,  while 
steamboats  on  the  Caspian  connect  it  with  the  terminus  of  the 
Transcaspian  Railway,  and  with  Astrakhan,  the  southern  outlet 
of  the  trade  of  the  Volga.  The  spread  of  the  e[)idemic  in  Baku 
itself,  favoured  by  the  existence  of  gross  sanitary  defects,  and 
by  the  want  of  comi)etent  municipal  government,  was  rapid, 
and  even  the  brief  telegraphic  despatches  have  given  a  ])icture 
of  social  disorganisation  which  can  hardly  be  equalled  in  the 
whole  terrible  gallery  Avhich  Asiatic  Cholera  has  provided  for 
the  punishment  and  instruction  of  mankind. 

With  Cholera  raging  in  Baku,  and  with  an  inept  administration 
relying  entirely  u|)on  quarantine  regulations  illogicall}'  yilanned 
and  imperfectly  carried  out,  it  was  no  matter  of  surprise  to  find 
that  the  epidemic  found  its  way  eastward  along  the  Trans- 
caucasian  Railway  as  far  as  Tiflis,  and  northward  by  the 
Caspian  boats  to  Astrakhan.  How  early  the  last  named  city 
was  infected  is  not,  and  probably  never  Avill  be,  known ;  when 
the  presence  of  the  ej)idemic  in  Astrakhan  was  recognised 
officially,  it  was  already  prevailing  in  Saratov,  some  500  miles 
higher  up  the  river,  and  a  week  later  was  reported  from 
Kostroma,  to  the  north-east  of  Moscow. 

AYithin  a  month,  therefore,  of  the  recognition  of  Cholera  at 
a  town  on  the  Transcas[)ian  Railway  it  had  penetrated  to  the 
heart  of  Russia  in  Europe,  the  transit  from  Central  Asia 
having  taken  as  many  days  as,  before  the  creation  of  railways 
and  steamboat  lines,  it  took  months.  The  recognition  of  the 
significance  of  this  fact  is,  perhaps,  the  most  important  lesson 
which  the  present  epidemic  has  as  yet  afforded. 

Having  traced  the  progress  of  theepitlemic  from  Afghanistan 
to  Persia  with  great  probability,  and  from  Persia  to  Russia  in 
Asia,  and  from  Russia  in  ^Vsia  to  Russia  in  Europe  with 
precision,  it  remains  to  enquire  how  the  infection  reached 
Afghanistan.  As  to  this  there  is  room  for  some  difference  of 
opinion.  It  is  natiiral  in  the  first  instance  to  turn  our  thoughts 
to  the  llurdwar  Fair,  the  continuance  of  which  the  Go^ern- 
ment  of  India  found  it  advisable  this  year  to  prohibit  on 
account  of  the  danger  of  the  dissemination  of  Cholera.  This 
great  assembly  of  peo})le,  brought  together  primarily  by  a 
religious  object,  is  frequented  by  pilgrims  and  traders  from  the 
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north-western  proA-inces,  by  Kaslimirees  and  Border  men.  The 
prohibition  was  not  completely  effective,  and  many  of  those  who 
reached  Htirdwar  at  an  early  date,  or  eluded  the  vigilance  of 
the  officials  at  a  later,  undoubtedly  carried  Cholera  for 
considerable  distances.  There  is  strong  reason  to  believe,  though 
the  fact  cannot  be  positively  affirmed,  that  tlie  disease  was  thus 
conveyed  to  Srinagar,  the  capital  of  Kashmir,  where  a  severe 
outbreak  occurred  in  May.  AV^hile  it  will  be  admitted  that  the 
accumulation  of  a  huge  multitude  of  people  at  Hurdwar  in  the 
early  spring,  and  their  dispersal  in  every  direction  throughout 
North-western  India  and  the  frontier  countries  is  a  fact,  the 
significance  of  which  for  Europe  is  greatly  increased  by  the 
proof  now  afforded  that  Cholera  may  be  carried  in  a  few  weeks 
from  the  confines  of  Afghanistan  to  European  Russia,  it 
appears  that  the  Hurdwar  fair  is  not  in  any  way  responsible  for 
the  movement  of  Cholera  this  year. 

As  has  already  been  said  cholera  was  epidemic  in  Afghanistan 
at  the  end  of  1<SV)1.  A  month  or  two  earlier — in  September — 
an  outbreak  had  occurred  amongst  labourers  in  the  Hoti  Mardan 
district  of  the  Peshawar  division :  there  appears  to  be  little 
doubt  that  this  outbreak  was  originated  by  men  coming  from 
Swat,  and  other  independent  territories  to  the  north-east  of 
Peshawar.  The  labourers  immediately  dispersed,  many  fleeing 
to  Peshawar,  Avhere  an  epidemic  of  a  jieculiarlv  fatal  character 
occurred  both  in  the  town  and  in  the  Pathan  villages  in  the 
immediate  neighbourhood.  The  mortality  in  some  of  the 
villages  in  the  valleys  towards  the  eastern  mouth  of  the  Ivhyber 
Pass  was  particularly  severe.  At  a  later  date  many  villages  in 
the  Shinwari  country  lying  to  the  north  of  the  western  end  of 
the  pass  were  ravaged,  and  towards  the  end  of  the  year  Cabul 
itself  was  attacked,  as  already  said. 

It  does  not  seem  to  be  necessary  to  refer  at  any  length  to 
the  spread  of  the  epidemic  to  Hamburg;  its  dependence  upon  the 
line  of  emigration  from  Russia  appears  to  be  probable,  and  the 
likelihood  of  the  occuri'ence  of  cases  among  emigrants  arriving 
at  that  port  from  infected  districts  en  route  for  England  and 
America  ought  to  have  been  foreseen,  and  provided  for,  by  the 
authorities  in  Hamburg.  This  does  not  seem  to  have  been 
the  case,  and  insanitary  conditions  aj)pear  to  have  been  allowed 
to  prevail,  of  which  we  now  see  the  inevitable  consequences. 
Neither  does  it  come  within  the  scope  of  the  present  paper  to 
discuss  the  nature  of  the  choleraic  disease  which  jirevailed 
in  Paris  this  summer. 

In  conclusion,  I  would  venture  to  make  the  following 
observations  : — 

(1)  The  greater  rapidity  of  transit  has  increased  the  pro- 
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bability  of  the  iinportutioii  of  Cholera  and  other  epidemic 
diseases  from  Central  Asian  countries  to  European  Russia,  and 
thence  to  Europe  in  <reneral. 

(2)  Asiatic  Cliolcra,  in  ti'avelling  by  land  routes,  depends  for 
its  power  of  continued  ])ron;ress  mainly  upon  the  existence  of 
insanitary  conditions  in  towns  in  which  traffic  is  temporarily 
arrested  for  transhipment  or  otherwise.  The  necessar}'  delay 
affords  time  for  persons  from  infected  districts  to  be  attacked 
by  the  disease,  and  so  to  infect  the  place  at  which  the  halt  is 
made.  Such  places  become  fresh  centres  from  which  the 
disease  spreads  along  lines  of  traffic.  This  fact  is  well  illus- 
trated by  the  history  of  the  present  epidemic  in  Baku  and  in 
Hamburg. 

(3)  Quarantine  has  once  more  shown  itself  to  be  a  most 
ineffectual  method  of  checking  the  spread  of  Cholera.  Quaran- 
tine, for  instance,  between  Baku  and  Astrakhan  utterly  failed 
to  prevent  the  spread  of  the  infection  to  the  latter  town. 

(4)  On  the  other  hand,  medical  inspection  of  travellers, 
especially  of  those  of  the  jjoorer  emigrant  class,  combined  with 
isolation  of  doubtful  cases,  appears  to  be  once  more  showing 
itself  to  be  an  effectual  method.  At  the  same  time  it  must  be 
recognised  that  no  method  can  be  effectual  in  the  absence  of 
good  sanitary  conditions  in  ports  and  other  centres  of  tranship- 
ment or  temporary  arrest  of  traffic.  In  fact  it  may  almost  be 
said  that  the  only  effectual  method  of  excluding  Cholera  is  to 
ensure  that  its  infectious  principle,  in  common  with  that  of 
other  diseases  of  similar  nature,  shall  be  excluded  from  water- 
supplies. 

(5)  The  need  for  more  precise,  earlier,  and  more  authoritative 
information  as  to  the  existence  of  epidemic  diseases  in  all 
civilised  countries  is  urgent,  and,  pending  the  organisation  of  an 
international  understanding  upon  the  subject,  it  appears  to  be 
desirable  to  urge  upon  the  Government  of  this  country  the 
creation  of  an  Epidemic  Intelligence  Department  in  connection 
with  the  Local  Government  Board.  This  Department  should 
collect  and  collate  the  information  in  the  possession  of  that 
Board,  of  the  Board  of  Trade,  and  of  the  Foreign  Office. 

((3)  The  presence  of  Asiatic  Cholera  this  summer  and  autumn 
on  the  Transcaucasian  Kail  way  should  not  be  lost  sight  of,  as  a 
recrudescence  may  occur  next  spring,  and  lead  to  infection  of 
Ratoum  and  Poti.  and  thence  of  other  Black  Sea  ports. 
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On  "  Tlie  Sanito.r}j  Influences  of  Harbours  and  Eocposed  Fore- 
shores;' hu  J.  Wright  Mason,  M.B.,  CM..  D.P.H.. 
Medical  Officer  of  Health,  Town  and  Port  of  Hnll. 


The  subject  which  I  have  been  entrusted  by  the  Council  to 
bring  under  the  consideration  of  this  Congi-ess,  viz.,  "  The 
Sanitary  Influence  of  Harbours  and  Exposed  Foreshores,"  is 
now  receiving  the  attention  not  only  of  the  Local  Government 
Board,  but  of  all  Authorities  exposed  to  the  danger  of  a 
possible  invasion  of  cholera  into  this  country. 

Our  security  against  the  possible  invasion  of  cholera  depends 
upon  the  preparedness  or  otherwise  of  our  first  line  of  defence, 
and  it  should  be  the  duty  of  every  Port  Sanitary  Authority  to 
seek  out  and  remedy  any  defects  in  their  sanitary  administra- 
tion. The  unreadiness  to  act  in  emergency  leads  to  a  want  of 
confidence  and  consequent  panic,  producing  a  depressing 
influence  upon  the  mental  and  moral  force  of  a  population. 

The  epidemic  of  cholera  which  now  threatens  the  whole  of 
Europe,  first  appeared,  according  to  a  high  authority,  in  the 
provinces  of  North- Western  India,  during  the  months  of 
March  and  April,  amongst  the  pilgrims  visiting  the  Hurdwar 
Fail',  near  the  source  of  the  Ganges.  From  thence  the  disease 
spread  through  Cashmere  and  Afghanistan,  reached  Persia 
dm-ing  the  months  of  May  and  June,  spread  through  the  popu- 
lation of  Asiatic  Russia,  from  whence  it  has  made  rapid  pro- 
gress through  European  Russia,  and  since  April  has  extended 
in  a  north-westerly  direction. 

According  to  Cornish  the  history  of  cholera  is  very  apt  to 
repeat  itself,  and  therefore  ^ye  may  reasonably  presume  that  the 
same  circumstances  which  happened  in  1831  are  very  likely  to 
repeat  themselves  in  1892,  and  succeeding  years ;  the  route 
taken  by  the  present  epidemic  being  almost  identical  with  that 
which  pervaded  Europe  in  1831. 

During  the  visitation  of  cholera  in  1832,  England  became 
invaded  by  means  of  the  sea  route  from  the  Baltic,  and  in  1849 
the  visitation  travelled  in  much  the  same  direction. 

In  1853  the  disease  took  a  similar  course,  Norway,  Sweden, 
Denmark,  and  the  Baltic  Ports  being  attacked  before  reaching 
this  country. 

Tlie  line  of  human  inter-communication  between  the  East 
and  Europe,  in  18(35  and  1866,  had  undergone  a  change.  The 
Cape   route   had  given   way   to   that   across   Egypt   and   the 
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MeditciTaiK'uu,    and    cholera    in    those    years    first    attacked 
Southern  Ports. 

The  construction  of  the  Suez  Canal  opened  up  a  direct  route 
between  our  Indian  possessions  and  Europe:  and  the  disease  in 
1884  and  1887,  was  conveyed  by  a  French  transport  from 
Tonquin  to  one  of  the  Mediterranean  ports  of  France. 

More  recently  the  line  of  railway  laid  down  by  Russia  has 
superseded  the  old  desert  course,  and  it  is  by  this  new  railway 
route,  through  Turkestan,  that  cholera  has  this  year  reached 
Europe. 

Directly  the  Asiatic  ports  of  the  Caspian  were  attacked, 
the  disease  soon  traversed  Baku  and  Astrakan,  attacking 
towns  south  of  the  Caucasus,  and  hence  the  danger  of  the 
invasion  of  cholera  to  our  Eastern  ports  of  the  Baltic. 

Cholera  follows  the  line  of  international  communication,  and 
with  modern  increased  facilities  for  rapidity  of  transit,  so  is  the 
danger  of  its  possible  invasion  increased  by  emigration  or  other- 
wise. The  expei'ience  of  previous  epidemics  has  shewn  that 
the  progress  of  cholera  is  greatly  influenced  by  seasons  and 
atmospheric  conditions,  and  after  lasting  for  a  period  of  about 
three  years,  the  epidemic  force  seems  to  have  expended  itself. 

As  a  result  of  the  Sanitary  survey  made  in  anticipation  of 
cholera  in  1885  and  1886  by  Drs.  Ballard  and  Blaxall,  on  behalf 
of  the  Local  Government  Board,  much  has  been  done  to  perfect 
the  first  line  of  defence,  by  the  consolidation  of  joint  authorities 
for  pur])Oses  of  administration,  medical  inspection  (either  for 
the  purpose  of  investigation  as  to  the  causation  of  disease,  the 
removal  of  sick  persons  to  hospital,  or  the  remedying  of  sanitary 
defects),  and  the  institution  of  hos]iitals  (either  by  themselves 
or  in  conjunction  with  others),  and  disinfecting  stations. 

Quarantine  has  now  been  practically  abolished.  The  Quaran- 
tine Act  of  1825  still  exists,  but  is  never  enforced,  excej^t  in 
cases  of  yellow  fever.  Quarantine  stations  which  once  abounded 
around  our  coast  have  now  disappeared,  and  I  believe  Liverpool 
is  the  only  port  which  still  retains  a  Quarantine  ofticer,  appointed 
by  the  Customs  authority  to  carry  out  the  Act  in  cases  of  yellow 
fever  and  plague,  and  by  a  general  order  of  that  body,  he  is 
instructed  to  inspect  all  ships  arriving  with  infectious  disease  on 
board  (except  cholera)  and  should  the  disease  be  plague  or  yellow 
fever,  he  is  to  place  them  in  quarantine. 

In  the  case  of  otlier  infectious  diseases,  the  Customs  Ofticer 
is  directed  to  communicate  the  fact  to  the  Medical  Ofticer  of 
Health,  Avho  then  takes  clinrge  of  the  patients  and  shij*. 

Under  tlie  Cholera  Kegulations  (general)  issued  by  the  Local 
Government  Board,  1890,  the  Sanitary  Authority,  on  notice 
bein<i  mven  to  them  bv  an  ofticer  of  Customs,  shall  cause   the 
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ship  in  regard  to  which  such  notice  has  been  given  to  he  visited 
and  examined  by  the  Medical  Officer  of  Health,  to  ascertain 
whether  she  is  infected  with  cholera :  or  the  Medical  Officer  of 
Health,  if  he  has  any  reason  to  believe  that  such  ship  coming 
or  being  within  the  jurisdiction  or  district  of  the  Sanitary 
Authority,  whether  examined  by  the  officers  of  Her  ^lajestv's 
Customs  or  not,  is  infected  %\'itli  cholera,  shall,  or  if  she  has 
come  from  a  place  infected  with  cholera,  may,  visit  and  examine 
such  ship,  for  the  purpose  of  ascertaining  whether  she  is  so 
infected,  and  the  master  of  such  ship  shall  permit  the  same  to 
be  visited  and  so  examined. 

If,  on  examination,  he  sliall  declare  the  ship  to  be  infected 
with  cholera  he  shall  give  a  certificate  (in  duplicate)  to  the 
master  and  retain  a  copy  to  be  transmitted  to  the  Sanitary 
authority. 

The  master  of  the  ship  so  certified  shall  then  moor  or  anchor 
the  ship  at  the  place  fixed  for  that  pui'pose,  and  shall  remain 
there  until  the  requirements  have  been  fulfilled.  No  person 
shall  be  allowed  to  leave  the  ship,  and  the  medical  officer  shall 
next  proceed  to  examine  every  person  on  board  the  same,  and 
any  person  suffering  from  cholera  or  any  illness  which  the 
medical  officer  may  suspect  to  be  cholera  he  shall  certify 
accordingly.  Any  person  not  so  certified  shall  be  permitted  to 
land  immediately  on  giving  to  the  medical  officer  of  health  his 
name  and  place  of  destination,  stating,  where  practicable,  his 
address  at  such  place.  The  names  and  addresses  of  such  persons 
shall  be  given  by  the  Medical  Officer  of  Health  to  the  clerk  of 
the  Sanitary  authority,  and  he  shall  thereupon  transmit  the 
same  to  the  local  authorit}'  of  the  district  in  which  the  place 
of  destination  of  such  ])erson  is  situate. 

The  person  certified  to  be  suffering  from  cholera  shall  be 
removed,  if  his  condition  admit  of  it,  to  some  hospital  or  suit- 
aide  place,  and  he  shall  not  leave  such  hospital  or  place  until 
the  Medical  Officer  has  certified  that  such  person  is  free  from 
disease,  or  if  the  perscni  cannot  be  removed,  he  shall  remain  on 
board  the  ship  and  shall  not  be  removed  from,  or  leave,  without 
the  consent  in  writing  of  the  Medical  Officer  of  Health.  Any 
person  certified  by  the  Medical  Officer  of  Health  to  be  suffering 
from  any  illness,  which  such  officer  suspects  may  prove  to  be 
cholera,  may  either  be  detained  on  board  the  shij)  for  any 
period  not  exceeding  two  days,  or  be  taken  to  some  hospital 
or  other  suitable  place  appointed  for  that  purpose,  and  detained 
there  for  a  like  period,  in  order  that  it  may  be  ascertained 
whether  the  illness  is  or  is  not  cholera. 

The  Medical  Officer  of  Health  shall  give  such  directions,  and 
take  such  steps  as  may  appear  to  him  to  be  necessary  to  prevent 
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the  spread  of  the  infection.  In  the  event  of  any  death  taking 
place  Avliilst  the  shi|)  is  detained,  the  master  shall,  as  directed  by 
the  Sanitary  authority,  or  Medical  Officer  of  Health,  either 
cause  the  dead  body  to  be  taken  out  to  sea,  and  committed  to 
the  deep,  ])ro])erly  loaded  to  prevent  it  rising,  or  shall  deliver  it 
into  the  charge  of  the  said  authority  for  interment,  and  the 
authority  shall,  thereupon,  have  the  same  interred. 

Lastly,  the  master  shall  cause  any  articles  soiled  with  cholera 
discharges  to  be  destroyed,  and  clothing,  bedding,  and  other 
articles  of  personal  use  likely  to  retain  infection,  wliicli  have 
been  used  by  any  person  who  may  have  suffered  from  cholera 
on  board  such  siiip,  or  wlio  liaving  left  the  ship,  shall  have 
suffered  from  cholera  during  the  stay  of  such  ship  in  any  port, 
to  be  disinfected,  or  (if  necessary)  destroyed,  and  if  the  master 
shall  have  neglected  to  do  so  before  the  ship  arrives  in  port,  he 
shall  forthwith,  u])on  the  direction  of  the  Sanitary  authority, 
or  the  Medical  Officer  of  Health,  cause  the  same  to  be  disin- 
fected and  destroyed,  as  the  case  may  require,  and  if  the  said 
master  neglect  to  comply  with  such  direction  within  a  I'easonable 
time,  the  authority  shall  cause  the  same  to  be  carried  into 
execution.  The  master  shall  cause  the  ship  to  be  disinfected, 
and  every  article  therein,  other  than  those  last  described,  which 
may  probably  be  infected  with  cholera,  to  be  disinfected  or 
destroved,  accordini;:  to  the  directions  of  the  Medical  Officer  of 
Health. 

With  the  development  of  cholera  and  its  possible  spread 
through  the  importation,  firstly,  of  rags  from  France  ;  secondly, 
of  rags,  bedding,  or  disused  or  filthy  clothing,  whether  belonging 
to  emigrants  or  otherwise,  from  any  foreign  port  in  Europe 
north  of  Dunkirk ;  and  thirdly,  from  any  port  in  the  Black 
Sea  or  Sea  of  Azov,  wdiether  Russia,  lioumania,  Bulgaria,  t)r 
Turkey,  or  from  any  other  port  in  Turkey  in  Asia,  regula- 
tions have  been  issued  by  the  Local  Government  Board,  that 
no  rags,  &c.,  shall  be  delivered  overside  except  for  the  purpose 
of  export,  nor  landed  in  any  port  or  place  in  England  or  Wales. 
Further,  if  any  such  rags,  bedding,  or  clothing  shall  be  de- 
livered overside  or  landed  in  contravention  of  this  Order,  they 
shall,  unless  as  forthwith  exported,  be  destroyed  by  the  person 
having  control  over  the  same,  with  such  precautions  as  may  be 
directed  by  the  Medical  Officers  of  Plealth  of  the  Sanitary 
Authority  within  whose  jurisdiction  or  district  the  same  may 
be  found. 

Recent  important  additional  precautions  have  been  issued  by 
the  Local  Government  Board,  amending  the  General  Regula- 
tions of  1890. 

Article  12  of  that  Order  is  so  amended,  that  a  person  shall 
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not  be  permitted  to  land  unless  he  satisfy  tlie  Medical  Officer  of 
Health  as  to  his  name,  place  (^f  destination,  and  address  at  such 
place. 

Secondly,  bv  an  order  dated  31st  August,  1892,  if  the  medical 
officer  of  health  have  reason  to  believe  that  any  ship  coming 
or  being  Avithin  the  jurisdiction  of  the  Sanitary  authority  is 
infected  with  cholera,  or  has  come  from  a  place  infected  mth 
cholera,  he  may  direct  the  bilge  water  to  be  pumped  out 
before  such  ship  enters  any  dock  or  basin ;  and  on  the  Sanitary 
authority  providing  a  proper  supply  of  water  for  drinking  and 
cooking  purposes  for  persons  on  board  the  ship,  he  may  direct 
all  casks  or  tanks  on  board  the  ship  containing  water  for  the 
use  of  such  persons  to  be  emptied,  and  the  master  shall  cause 
the  said  directions  to  be  carried  into  effect.  I  have  long  since 
caused  this  precaution  to  be  carried  out,  and  instructions  have 
been  given  to  masters  of  all  ships  that  they  should  not  take  in 
drinking  water  at  an  infected  port,  unless  the  quality  of  the 
water  admitted  of  no  suspicion,  and  that  all  bilge  water  should 
be  pumped  out  before  entering  the  dock,  and  this  (during  the 
present  epidemic),  I  took  an  early  opportunity  of  representing 
to  the  Local  Government  Board. 

The  frequent  and  short  communication  of  the  northern 
ports  (more  particularly  Hull  and  Grimsby)  with  German  and 
Baltic  Ports  (averaging  from  30  to  36  hours),  and  the  number 
of  Russian  emigrants  arriving  eti  route  for  America,  via 
Liverpool,  has  exposed  these  respective  ports  to  considerable 
risks  and  danger  of  the  importation  of  cholera.  Ships  may 
arrive  with  crew,  passengers,  and  emigrants  all  well  on  board, 
yet  cholera  may  possibly  become  developed  amongst  the  crew 
whilst  remaining  in  the  port,  or  amongst  the  emigrants  during 
their  transit  to  Liverpool,  or  when  remaining  there  previous  to 
their  final  departure  for  America.  The  port  has,  therefore,  to 
depend  upon  not  only  its  first,  but  also  its  second  line  of  defence, 
and  it  is  necessary  to  use  every  precaution  by  disinfection  of 
the  temporary  lodging  accommodation  provided  for  their 
reception,  pending  their  departure. 

I  have  dealt  somewhat  at  length  with  cholera,  but  why 
should  not  the  same  regulations  apply  to  ships  affected  with 
yellow  fever,  and  I  would  suggest  that  it  should  be  compvilsory 
for  all  vessels  with  infectious  diseases  on  board  to  be  detained, 
awaiting  medical  inspection. 

The  present  regulations  do  not  admit  of  vessels  being  detained 
having  cases  of  small-pox,  diphtheria,  scarlet  fever,  and  measles 
on  board. 

A  hospital  fully  equipped  with  a  disinfecting  station  and 
ambulance  is  a  necessity,  either  a  floating  hospital  for  conveni- 
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ence  uml  udiniiiistrative  purposes,  or  so  situate  as  to  be  in 
immediate  contiguity  to  tlie  Docks,  provided,  if  possible,  with 
a  lauding  stage,  in  order  that  patients  may  be  admitted  with 
the  least  possible  publicity  and  exposure.  The  hospital  should 
be  j)r(jvi(led  with  a  distinct  system  of  drainage  otherwise  than 
that  connected  with  the  town's  sewage  system. 

Wards  should  be  appr()j)riated  not  only  for  the  treatment  of 
spi-'cial  diseases,  but  distinct  wards  set  apart  for  the  treatment 
of  doubtful  cases.  The  usefulness  of  such  hospitals  is  often 
defeated  by  charges  being  made  for  admission,  and  it  would  be 
well,  since  sucli  hospitals  are  erected  for  the  maintenance  of  the 
public  health,  that  they  should  be  free  for  the  reception  and 
isolation  of  infectious  cases. 

A  well-organised  staff  of  trained  and  skilled  inspectors  is  all- 
important. 

Our  ports  being  in  direct  communication  with  all  parts  of  the 
world,  renders  it  necessary  that  the  second  line  of  defence 
against  the  possible  introduction  of  cholera  or  other  diseases 
should  be  well  protected,  and  the  early  preparations  acrainst 
the  means  by  which  such  diseases,  if  imported,  naturally  spread, 
should  be  calmly  studied,  thought  out  and  perfected  in  the 
interim. 

Special  attention  should  be  directed  towards  a  pure  and  un- 
polluted water  supply,  the  periodical  and  regular  removal  of 
all  excreta  and  refuse  matters  in  the  midst  of  populations,  the 
frequent  flushing  of  all  drains  and  sewers,  the  prevention  of 
overcrowding,  the  systematic  inspection  of  common  lodging- 
houses,  lastly  but  not  least,  our  food  supplies.  These  are 
necessary  adjuncts  in  the  sanitary  administration  of  the  gate- 
w^ays  to  our  country,  and  our  foreshores  should  not  be  exposeil 
to  the  nuisance  and  dangers  of  the  do])osition  of  towns'  sewage 
along  the  banks  of  our  tidal  rivers.  The  dangers  to  which  they 
are  naturally  exposed,  from  a  public  health  point  of  view,  is 
compensated  by  their  geographical  })Osition,  if  their  sanitarv 
administration  is  carried  out  in  the  spirit  of  modern  preventive 
medicine. 
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SECTIOX   II. 

ENGINEERING  AND  ARCHITECTURE. 


ADDRESS, 

By    JAMES    LEMOX,    M.Ixst.C.E.,    F.E.I.B.A.,    F.S.I.^ 
F.G.S..  &c..  Matoe  of  Southampton. 

PEESIBEXI    or    THE    SECTIO>'. 


This  Section  includes  a  great  many  subjects ;  my  predecessors 
in  tliis  chair,  in  most  cases,  have  selected  one  subject,  and  made 
it  the  basis  of  their  address.  I  propose  to  adopt  a  somewhat 
different  course,  and  to  take  a  general  view  of  the  aspects  of 
sanitary  engineering,  leaving  it  to  the  writers  of  the  various 
papers  to  deal  with  the  various  subjects  in  detail. 

Sanitary  engineering  may  be  called  a  modern  science,  as  it  is 
only  since  the  passing  of  the  Towns  Improvement  Act  of  1847, 
and  the  Public  HeaTth  Act  of  1848,  that  serious  attention  has 
been  given  to  it.  Investigations  were  made  into  the  causes  of 
zymotic  diseases  in  towns,  and  it  was  found  that  want  of  efficient 
sewerage,  defective  house  drainage,  pollution  of  drniking  wells, 
badly  constructed  dwellings,  and  want  of  ventilation  were 
amongst  the  main  causes  of  the  high  death  rate. 

The  medical  profession  have  always  been  pioneers  in  sanitary 
reform,  and  when  they  proved  that  certain  diseases  Avere  pre- 
ventable, public  opinion  called  loudly  for  the  removal  of  the 
causes  referred  to,  the  sanitary  engineer  may  then  be  said  to 
have  been  created.  His  sanitary  knowledge,  forty  years  ago, 
was  extremely  limited,  he  was  a  civil  engineer,  or  an  architect 
and  surveyor,  and  in  some  cases  a  surveyor  of  highways,  and  he 
was  suddenly  called  upon  to  sewer  a  town.  Is  it  a  matter  of 
surprise  that  so  many  mistakes  were  made  ?  ought  we  not  to 
congratulate  ourselves  that  there  were  not  more  ?  But  it  is  a 
pecuHar  featm'e  in  the  character  of  an  Englishman  that  he 
lises  to    the    occasion.      The    demand  for  sanitary  knowledge 
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created  tlie  supply.  Men  of  superior  professional  attainments 
took  n\)  the  work,  and  to-day  Euf^land  stands  in  the  front  rank, 
America  l)eiu<i;  her  only  comiietitor  of  importance.  The 
sewerage  of  towns  necessarily  occupied  an  important  position 
amongst  the  questions  to  be  dealt  with  by  the  sanitary  reformer, 
and  a  great  controversy  was  commenced  between  the  advocates 
of  sewers,  sufficiently  large  for  men  to  enter  for  the  purpose  of 
cleansing,  and  the  advocates  of  small  pipe  sewers — called  by 
their  opponents  "the  quart  into  a  pint  school,"  or  the  pot  pipe 
party — liutthe  sturdy  common  sense  of  our  professional  advisers, 
who  looked  at  the  question  as  scientists  only,  and  not  as  party 
advocates,  prevailed,  and  the  drainage  engineer  of  to-day  designs 
his  sewers  according  to  the  work  they  have  to  do.  Small 
pipe  sewers  have,  in  the  main,  won  the  victory,  because  with 
pi'oper  gradients  they  are  self  cleansing,  and  the  brick  sewers  of 
former  times  were  ridiculously  out  of  proportion  to  the  quan- 
tity of  SL'wage  flowing  through  them.  This  leads  me  to  the 
consideration  of  the  principles  to  be  kept  in  view  as  regards 
town  sewerage. 

I  would  give  the  fall  the  first  place.  All  sewers  should,  if 
practicable,  have  a  self -cleansing  velocity.  This  fall  will,  of 
course,  vary  according  to  the  size  of  the  sewer,  large  sewers 
not  requiring  so  much  fall  as  small  ones.  It  is  a  common  error 
amongst  inexperienced  engineers  to  increase  the  size  of  a  pipe 
sewer  when  the  gradient  is  bad,  in  order  to  show  that  a  self- 
cleansing  velocity  is  gained  ;  but  if  they  would  take  the  trouble 
to  ascertain  the  wetted  perimeter,  this  fallacy  would  be  at  once 
ex])loded. 

The  (|uantity  to  be  dealt  with  is  another  important  factor,  as 
it  necessarily  influences  the  gradient  of  the  proposed  sewers. 
This  will  depend  upon  the  water  supply,  and  the  rainfall  to  be 
provided  for.  I  am  glad  to  say  there  is  a  tendency  to  make  a 
more  liberal  provision  for  the  water  supply  per  head  per  diem 
than  was  thought  necessary  a  few  years  ago.  Water  closets 
are  becoming  more  general,  and  baths  in  small  houses  are 
common. 

In  Southampton  houses  letting  at  only  £2(3  per  annum  are 
provided  with  baths,  and  in  some  cases  workmen's  dwellings  of 
only  £1G  rent  are  similarly  provided  ;  sewers  are  better  flushed, 
roatls  are  more  frequently  watered,  urinals,  courts,  channels 
and  gulleys  flushed  down  ;  this  all  means  more  water,  and  with 
it  a  higher  state  of  cleanliness  and  im])rovetl  health.  In  small 
towns  20  to  25  gallons  per  head  is  suflicient,  but  in  towns  of 
50.000  and  upwards,  30  gallons  per  heatl  should  be  ]irovidetl. 

I  now  come  to  a  vexed  question,  viz.,  the  rainfall.  Wiiat  is 
to  be  done  with  it?     As  it  is  not  usual  to  discuss  a  Presidential 
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Address,  I  do  not  desire  to  deal  with  controversial  matters,  but 
still  there  are  man}'  questions  of  vital  importance  to  sanitary 
progress  which  should  be  referred  to  and  also  discussed  in  this 
section,  and  if  I  point  them  out  I  may  induce  others  to  write  or 
speak  upon  them.  Amongst  these  questions  I  put  the  disposal 
of  the  rainfall.  I  am  afraid  the  rainfall  is  dealt  with  in  rather 
a  perfunctory  manner,  even  by  drainage  experts.  Leave  the 
rainfall  alone  says  the  drainage  engineer,  it  got  away  before, 
why  meddle  with  it  ?  We  don't  want  it  in  our  sewers.  I 
confess  I  have  said  the  same  thing  myself,  but  there  is  a  limit 
to  this  kind  of  doctrine.  A  damp  subsoil  has  a  detrimentral 
influence  upon  the  public  health,  and  if  a  town  is  to  be  properly 
di'ained,  the  water  level  must  be  permanently  lowered.  I  am 
quite  aware  that  the  sewerage  of  a  district  lowers  the  water 
level.  I  remember  when  the  main  server  was  carried  through 
Nunhead  by  the  Metropolitan  Board  of  Works,  the  water  level 
in  the  private  wells  was  lowered,  and  in  some  cases  the  wells 
run  dry,  but  this  was  due  to  the  fact  that  we  cut  through  the 
clay  basin.  This  result  is  not,  however,  always  obtained,  it 
depends  entirely  upon  geological  causes,  and  the  relative  level 
of  the  district. 

I  wish  to  drive  this  question  well  home,  because  it  applies 
very  strongly  to  Portsmouth,  and  the  very  least  we  can  do  in 
return  for  the  generous  hospitality  of  the  Corporation,  the 
officers  and  citizens,  is  to  try  and  deal  with  questions  in  which 
they  are  interested.  A  discussion  of  the  pollution  of  rivers  by 
the  refuse  from  factories,  Avould  be  useful  to  this  Congress,  but 
it  does  not  interest  the  people  of  Portsmouth  very  much.  Sir 
Frederick  Bramwcll  stated  in  this  hall  at  the  meeting  of 
mechanical  engineers  held  in  July  last,  in  answer  to  a  question 
from  myself,  that  he  had  allowed  for  a  quarter  of  an  inch  of 
rainfall  in  24  hours  in  the  calculations  he  made  for  the  sewerage 
of  the  borough  lately  carried  out  by  him.  Now  this  is  the 
Metropolitan  scale,  exactly  the  same  as  that  adopted  by  the  late 
Sir  Joseph  Bazalgotte.  It  has  failed  in  London  and  it  has 
failed  in  Portsmouth,  and  it  will  fail  everywhere  where  it  is 
adopted  under  similar  conditions. 

It  was  all  very  well  in  those  parts  of  the  Metropolis  north  of 
the  river  Thames,  where  the  old  sewers,  utilized  as  storm  over- 
flows, are  above  the  level  of  high  water,  but  in  the  south  of 
London,  where  I  formerly  lived,  and  in  other  low-lying  parts, 
there  is  no  free  outfall,  and  the  heavy  rains  must  either  saturate 
the  subsoil  or  flood  the  surface  of  the  district  and  the  basements 
of  the  buildings. 

In  London  special  supplementary  surface  drainage  outfalls 
have  been  constructed,  to  remedy  the  defects  that  arose  from  the 
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defective  design  of  the  Metropolitan  main  sewerage,  yjreviously 
referred  to,  and  in  other  towns  where  this  scale  has  been 
followed  the  Local  Authorities  will  have  to  adopt  similar 
remedial  measures.  But  what  I  wish  to  impress  upon  this 
Section  in  ])articular,  and  the  Congress  generally,  is  the  impoii- 
ance  of  dealing  with  rainfall  according  to  local  circumstances, 
having  regard  to  the  rainfall  in  the  district,  the  relative  level  of 
the  district  and  the  river  or  sea,  and  the  geological  conditions. 
It  must  not  be  left  to  take  care  of  itself  ;  it  must  be  calculated 
and  dealt  with  with  as  much  care  as  the  water  supply.  In  low- 
lying  districts  it  should  Ijc  provided  for  by  a  duplicate  system  of 
sewers,  and  lifted  by  steam  or  other  power  above  the  level  of 
high  water. 

In  the  foregoing  remarks  I  have  not  specially  referred  to  the 
separation  of  the  rainfall  from  the  sewers,  although  it  might 
easily  be  inferred  that  my  views  ran  in  that  direction.  There 
are,  no  doubt,  great  advantages  attending  the  separate  system, 
more  especially  where  it  is  necessary  to  treat  the  sewage 
chemically,  or  to  dispose  of  it  on  land.  In  the  first  place,  the 
quantity  to  be  dealt  Avith  can  be  more  easily  ascertained,  and 
consequently  the  sizes  of  the  sewers  and  tanks,  and  the  area 
of  the  land,  more  correctly  determined.  But  Avhat  is  meant  by 
the  separate  system  "^  If  a  duplicate  system  of  drains  to  every 
house  be  meant,  then  I  say  at  once  it  is  not  in  my  judgment 
either  practicable  or  desirable,  but  if  on  the  other  hand  it  is 
only  intended  to  exclude  the  rainfall  from  the  roofs  of  houses 
draining  to  the  front,  and  the  surface  of  the  streets,  then  my 
preceding  remarks  will  apply. 

Sea   Outfalls. 

As  the  Congress  is  assembled  at  a  seaport  town  it  may  not 
be  out  of  place  if  I  say  a  few  words  as  to  sea  outfalls.  The 
Corporation  of  Portsmouth  are  very  fortunate  in  having  a  large 
harbour,  and  rapid  tidal  currents  Avhich  carry  away  the  sewage 
from  the  town,  the  natural  advantages  referred  to  have  been 
iitilized  to  their  fullest  extent  in  the  construction  of  the  sewage 
storage  tanks  and  outfall,  and  I  have  every  reason  to  believe 
there  is  no  return  of  sewage  on  the  foreshore,  and  no  nuisance : 
but  the  young  engineer  must  not  take  Portsmouth  as  an  example 
and  adoi)t  the  ])rinciple  stmiewhere  else,  where  the  local  conditions 
may  be  altogether  different. 

Sea  outfalls  recpiire  the  greatest  care  as  to  their  placement 
and  construction,  and  if  the  currents  are  not  favourable  crude 
sewage  should  not  on  any  account  be  discharged  from  them. 
In  cases  of  this  kind  precipitation  nnist  be  resorted  to,  and  the 
effluent  only  dischariivd  into  the  sea. 
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Amongst  the  questions  which  are  agitating  the  public  mind  is 
that  of  the  ventilation  of  sewers.  Inquiries  are  continually  being 
made  bv  local  authorities,  patents  taken  out,  and  experiments 
made  by  experts,  but  we  are  practically  to-day  where  we  were 
30  years  ago.  The  prevailing  system  is  that  of  open  gratings 
over  the  manholes  in  the  centre  of  the  streets,  but  this  has  the 
disadvantage  in  some  cases  of  causing  a  nuisance  to  passers  by 
and  to  the  occupiers  of  adjacent  dwellings.  To  remedy  this 
defect,  connections  have  been  made  between  the  manholes  and 
existing  chimneys,  the  result  has  been  satisfactory,  but  the  area 
ventilated  has  been  so  small  that  it  is  only  a  partial  remedy ; 
another  mode  is  the  erection  of  pipes  against  the  Avails  of  build- 
ings, as  outlets  from  the  manholes  or  Sewers. 

The  use  of  charcoal  trays  in  manholes  was  at  one  time 
strongly  advocated,  but  that  mode  seems  to  have  died  a  natural 
death.  The  travs  \rere  found  to  obstruct  the  ventilation,  and 
after  a  short  time,  the  charcoal  was  of  doubtful  utility.  I  was 
never  in  favour  of  this  mode,  but  I  have  used  charcoal  trays,  as  I 
found  them  useful  as  a  remedy  against  sentimental  objections. 
I  remember  a  rather  amusing  incident  in  reference  to  them  :  a 
gentleman  in  Southampton,  who  resided  opposite  a  manhole, 
asked  me  to  put  in  some  charcoal  trays,  as  he  was  confident  they 
would  remove  the  smell  of  which  he  complained,  I  ordered  the 
trays  to  be  put  in,  which  Avas  done,  but,  unfortunately,  the  man 
forgot  to  put  in  the  charcoal,  my  friend  saAv  the  manhole  opened 
and  the  trays  put  in  from  his  window,  and  after  the  man  was 
gone  he  Avent  doAvn  on  his  hands  and  knees  to  try  if  there  were 
any  smell,  he  Avas  so  conA'inced  of  the  efficacy  of  the  charcoal 
that  he  AATote  to  me  and  reported  that  the  smell  Avas  entirely 
remoA^ed  ;  Avhen  I  told  him  that  the  charcoal  Avas  non-existent,  he 
AA'as,  of  course,  A-ery  much  astonished.  This  is  a  sample  of  some 
of  the  sentimental  objections  AA-hich  arc  sometimes  raised  to 
Aentilators.  Another  mode  of  A-entilation  Avhich  has  lately 
come  to  the  front  is  the  iuA-ention  of  Mr.  Holman  Keeling, 
AA'hich  he  calls  a  destructor,  it  consists  of  a  A'ertical  cast  iron 
lamp  standard,  Avith  the  ordinary  street  lantern,  and  fitted  Avith 
a  gas  furnace  for  the  burning  of  the  gases  from  the  scAver. 

I  do  not  think  I  can  do  better  than  alloAv  Mr.  Walker,  the 
Avell-knoAAni  Borough  Engineer  of  Croydon,  to  give  his  ex- 
perience in  his  own  Avords.  He  says  :  "  We  have  alloAved  all 
comers  to  trA'  aiivthino;  that  auA'  iuA^entive  a^e  could  susfrest, 
most  of  them  not  Avorth  a  moment's  consideration." 

"  One  of  Keeling's  Destructors  has  been  Avell  tried,  Avith 
results  far  better  than  any  other.  It  Avas  placed  on  high 
ground  on  the  apex  of  a  9-inch  seAver,  and  in  the  6-inch  pipe 
connected  Avitli  it,  an  anemometer  Avas  placed  for  many  Aveeks, 
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registering  the  s])ccd  of  air  passing  from  tlie  sewer  to  the 
Destructor.  The  average  was  1507  cubic  feet  per  hour,  with 
8  cubic  feet  of  gas  consumed  in  the  burner,  and  tlie  temperature 
of  tlie  air  inside  tlie  column,  four  inches  above  tlie  burner,  was 
190°  Fahr.  This  was  tested  last  A])ril  (1>S1)1),  the  Destructor 
having  all  the  recent  patented  improvements  in  it.  At  the 
same  time,  I  found,  by  placing  similar  anemometers  in  the 
ventilating  pipes  in  various  parts  of  the  Borough,  that  the 
average  was  1^52  cubic  feet  per  hour.  The  patentee  expressed 
his  satisfaction  with  the  result  of  the  test  of  the  destructor,  and 
I  am  sure  the  Association  of  Municipal  and  County  Engineers 
will  agree  with  me  that  the  average  amount  of  sewer  air  passing 
up  the  ventilation  ])i])es  was  eminently  satisfactory." 

"  A  special  anemometer  has  been  used  that  does  not  un- 
register,  if  the  current  is  reversed.  If  the  anemometer  Avas 
reversed,  it  would  register  the  down  current  only." 

"  We  have  about  250  pipe  ventilators  in  use,  chiefly  up 
houses,  and  almost  every  week  others  are  put  up  :  Avhere  a  sewer- 
ventilator  smells,  or  is  supposed  to  do  so,  there  is  very  little 
difficulty  in  getting  permission  to  erect  a  ventilation  pipe.  This 
is  done  on  the  understanding  that  it  is  taken  down  in  24  hours 
if  the  owner  or  occupier  requests  it." 

I  think  it  is  unnecessary  for  me  to  express  any  opinion  upon 
these  experiments.  They  are  so  clear,  they  speak  for  them- 
selves, and  the  members  of  this  Section  will  draw  their 
own  conclusions ;  I  will  say,  however,  that  Mr.  AValker  has 
been  more  successful  than  most  engineers  in  obtaining  the 
consent  of  the  owners  and  occupiers  to  the  erection  of  ventilat- 
ing tubes  against  the  houses.  I  have  invariably  found  that 
a  very  small  percentage  will  give  their  consent. 

In  my  own  practice  I  ]dace  the  manholes  about  100  yards 
apart,  with  gratings  thereto  to  open  or  shut,  and  also  put  as 
many  shafts  and  tubes  as  I  can.  The  manholes  will  in  most 
cases  act  as  inlets  for  fresh  air,  and  the  tubes  as  outlets,  but  if 
the  current  be  reversed  no  harm  is  done,  as  there  is  a  continual 
change  of  air  in  the  sewer. 

I  consider  you  cannot  have  too  many  inlets  ami  outlets  to  a 
sewer,  and  after  40  years'  experience  I  ha^e  come  to  the  con- 
clusion that  an  open  sewer  down  the  centre  of  a  street,  with  a 
good  fall,  would  be  the  best  form  of  construction  :  that  is, 
however,  im]M'acticable.  I  therefore  say,  get  as  near  to  it  as 
you  can.  \\nien  a  deputation  waited  on  Sir  Robert  Rawlinson 
and  complained  of  the  smell  from  the  ventilators  in  their  town. 
He  replietl,  "  Put  in  some  more."  When  a  ventilator  smells  the 
local  authority  generally  orders  it  to  be  closed:  greater  follv 
•cannot  be  committed,  you  cannot  bottle  up  a  stink.     If  vou 
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will  not  have  it  in  vonr  streets,  you  vriW  most  probably  get  it  in 
your  houses.  It  is  evident  that  the  sewer  is  badly  constructed 
or  that  it  wants  flushing. 

This  leads  me  to  repeat  an  opinion  I  ha^-e  so  manv  times 
expressed,  that  if  we  had  properly  designed  and  constructed 
sewers  we  should  hear  very  few  complaints  of  the  want  of 
sewer  ventilation.  Xoxious  gases  (of  which  we  hear  so  much) 
cannot  generate  in  a  sewer  with  a  self -clean  sing  velocity. 
Happily,  we  are  making  rapid  progress,  the  sanitary  engineer  of 
to-day  is  very  different  to  what  he  was  30  years  ago.  He  is 
now  a  gentleman  of  education,  and  properly  trained  for  the 
work  he  has  to  do ;  and  as  sewerage  works  are  properly 
designed,  so  will  the  present  sanitary  defects  disappear. 

I  have  dealt  with  some  of  the  main  points  of  the  sewerage  of 
towns  without  attempting  to  discuss  the  details,  in  the  hope 
that  they  will  form  tlie  subject  of  a  paper  before  this  Section, 
and  be  fully  discussed.  The  disposal  of  the  sewage  of  towns  is 
too  large  a  subject  for  me  to  refer  to  in  a  brief  address,  but  I 
desire  to  refer  to  the  question  as  it  presents  itself  up  to  date. 
We  have  lately  seen  the  system  of  precipitation  growing  more 
into  favour.  This  is  due  to  several  causes  :  first,  the  improved 
means  of  disposing  of  the  sludge  ;  secondly,  the  failure  of  so- 
called  sewage  farms :  aufl  thirdly,  the  growing  tendency  to 
combine  precipitation  with  land  filtration.  As  regards  sewage 
irrigation  and  intermittent  filtration,  I  belicAe  the  failure  is  due 
to  the  adoption  of  unsuitable  land  to  save  pumping,  and  to  the 
letting  of  the  land  by  the  Local  Authorities  to  tenants  who 
naturally  look  to  making  a  profit  and  care  little  for  the  success- 
ful disposal  of  the  sewage. 

Healthy  Dwellings. 

Although  the  successful  sewerage  of  a  town  is  a  most 
important  consideration,  we  must  not  overlook  the  health  of  our 
dwellings.  We  are  now  face  to  face  with  a  cholera  epidemic, 
and  e^'ery  Englishman  should  ])ut  his  house  in  order,  and  every 
Local  Authority  should  strictly  enforce  the  most  improved 
regulations  for  the  preservation  of  the  public  health. 

I  had  considerable  experience  during  the  cholera  epidemic  of 
1866,  and  I  know  the  disease  took  a  firm  hold  of  those  parts  of 
the  town  which  w^ere  in  an  insanitary  condition.  If  you  wish 
to  resist  an  attack  of  cholera,  you  must  have  good  sewerage, 
good  house  drainage,  a  pure  water  supply,  and  plenty  of  air 
space. 

The  towns  of  Hamburg  and  Havre  are  illustrations  of  this 
want  of  those  essentials  to  public  health.  A  physician  of 
Hamburg  says,  "  Unfortunately  Hamburg  is  built  contrary  to- 
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all  rules  of  sanitation.  The  houses  have  no  yards,  and  close 
behind  are  other  houses — old,  many-cornered,  dark,  and  airless 
— the  overcrowded  habitations  of  the  poor,  filled  with  dirt,  and 
ill-smellino;.  In  addition,  the  Elbe  is  partly  dried  up,  and  on  its 
banks  is  deposited  all  manner  of  refuse." 

On  the  other  side  of  the  channel  we  have  the  large  and  impor- 
tant seaport  of  Havre,  the  normal  death  rate  of  which  is  more 
than  double  that  of  Portsmouth.  In  the  year  1884,  I  prepared 
a  Report  on  the  sewerage  of  this  town,  the  authorities  appointed 
a  committee  of  experts  to  sit  upon  it,  but  nothing  has  been  done 
from  that  day  to  this.  These  two  towns  Hamburg  and  Havre, 
are  in  conununication  Avith  this  country,  and  they  are  sending 
forth  a  pestilential  army  to  invade  our  shores,  we  may  by 
constant  vigilance,  keep  them  out,  but  it  is  a  scandal  in  these 
days  of  International  Congresses,  that  such  sanitary  neglect  in 
Germany  and  France  is  allowed  to  exist. 

Fortunately  for  England,  the  local  authorities  are  better 
prepared  than  they  were  in  1866 ;  these  Sanitary  Congi'esses 
have  educated  the  people,  and  the  average  Englishman  now 
recognises  the  advantages  whicli  sanitary  legislation  has  con- 
feri'cd  upon  him.  But  it  is  to  the  safety  of  the  poor  we  have 
still  to  look,  our  towns  are  still  overcrowded.  Much  has,  how- 
ever, been  done  in  the  last  year  under  the  Houses  of  the 
Working  Classes  Act,  1890,  Houses  unfit  for  habitation  have 
been  closed,  but  a  danger  still  remains,  and  local  authorities 
must  face  it,  however  reluctant  they  may  be  to  do  so.  The 
occupiers  of  insanitary  dwellings  are  removing  to  other  hou-^es 
in  the  locality,  and  so  the  overcrowding  is  still  continued.  What 
is  wanted  is  the  erection  of  suitable  dwellings  to  take  the  place 
of  those  condemned,  notwithstanding;  the  fact  the  owmers  in  manv 
eases  put  the  houses  in  a  proper  sanitary  condition,  and  they  are 
allowed  to  be  reoccupied.  Here  is  a  splendid  opportunity  for 
the  architect :  to  design  a  good  healthy  dwelling  for  the  poorer 
working  class,  at  a  reasonable  cost,  so  that  local  authorities  may 
be  induced  to  erect  them.  A  ijood  model  working  man's  home 
is  wanted  in  our  crowded  towns,  where  there  is  a  large  dining- 
room,  and  reading-room  common  to  all,  and  a  separate  betlroom 
for  each  lodger :  such  a  place  for  single  men  would  be  much 
sought  after,  and  would  always  command  good  tenants. 

Before  closing  this  .Vddress,  I  should  like  to  say  a  few  words 
as  to  the  construction  of  houses  for  the  middle  and  upper 
classes.  It  is  assumed,  and  not  unnaturally,  that  the  well-to-ilo 
classes,  as  distinct  from  the  poor,  enjoy  greater  immunity  from 
zymotic  diseases,  but  that  is  not  always  so.  The  poor  are  more 
hardy,  they  have  to  rough  it,  they  are  less  likely  t»)  take  cold 
from  exposure  to  inclement  weather,  and  although  they  run  far 
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greater  risks  from  bad  drainage,  and  from  the  MTetchedly-con- 
structed  dwellings  in  wliicii  so  many  live,  tliev  to  a  certain 
extent  become  disease-proof,  and  escape  from  the  dangers  which 
would  be  fatal  to  the  more  delicately  nurtured  children  and  the 
more  carefully  housed,  well-to-do-classes. 

A  man  in  moderate  circumstances  takes  a  house  in  the 
suburbs  of  one  of  our  towns,  or  he  may  be  induced  to  buy  it. 
He  does  not  consider  it  necessary  to  consult  an  expert,  or  he 
will  not  incur  the  expense  :  Avhat  is  the  result  ?  He  finds  after 
a  brief  residence  that  some  member  of  his  family  does  not  enjoy 
his  or  her  usual  health  :  the  doctor  is  called  in,  and  an  opinion 
is  expressed  that  tliere  is  •'  something  wrong  with  the  drains," 
or  in  other  cases  the  water  is  found  to  be  impure,  or  the  house 
is  damp  or  draughty  from  the  shrinkage  of  the  green  material 
with  which  it  is  built.  This  is  the  common  experience  of  every 
day  life. 

What  is  the  remedy  ? 

Xo  man  should  take  a  house  unless  he  has  satisfied  himself 
that  it  is  in  a  proper  sanitary  condition.  But,  you  say,  who  is 
to  pay  for  this  examination  ?  My  answer  to  that  is,  the  o\\'ner, 
if  he  wnsh  to  secure  a  good  tenant,  should  in  his  own  interest  do 
so.  If  the  owner  refuse,  it  is  evidence  that  he  is  not  prepared 
to  put  his  building  to  a  proper  test ;  but  he  may  say  the  house 
has  been  built  under  the  supervision  of  Mr.  A.  B.,  a  well- 
known  and  competent  architect ;  in  that  case  the  tenant  might 
be  disposed  to  run  the  risk,  but  in  the  interest  of  his  family  and 
himself  I  should  advise  him  to  pay  the  small  cost  of  an 
examination,  he  would  then  feel  that  he  had  done  his  duty  as  a 
father  and  a  citizen. 

While  saying  this  much.  I  am  quite  willing  to  admit,  that 
this  want  of  confidence  is  due  to  the  fact  that  we  are  too  much 
in  the  hands  of  the  jerry  builder,  and  that  on  the  part  of  some 
of  our  architects  and  builders  there  is  not  that  knowledge  of 
the  Sanitary  details  of  our  houses  there  ought  to  be.  Our 
dwellings  should  be  above  suspicion,  and  Avith  attention  to  a  few 
principles  of  sanitation  and  proper  supervision  of  their  construc- 
tion they  would  be. 

The  Sanitary  Architect  (I  have  coined  a  new  term),  should 
insist  upon  the  following  points,  viz. : — 

1.  A  dry  subsoil.  If  it  be  not  naturally  dry,  he  should  make 
it  so  by  land  drainage.  If  there  are  no  means  of  effecting  this, 
do  not  buihl  the  house. 

2.  A  damp  proof  course,  either  of  asphalte  or  two  thickness 
of  slate  in  cement. 

;').  Walls  built  of  hard  kiln  burnt  bricks,  which  will  keep  out 
heavy  rains,  and  in  the  Southern  parts  of  England,  hollow  walls. 
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4.  A  good  pitch  to  the  ror»f  and  outside  guttefs,  eaves' gutters 
if  practicable. 

5.  Good  ventilation  under  the  floors,  and  to  the  rooms,  hv 
se])arate  ventilating  flues  next  the  smoke  flues  as  exits  and 
pro})er  inlets. 

6.  Di'ainagc  in  stoneware  pipes,  outside  the  house,  discon- 
nected with  the  main  sewer  and  ventilated.  If  compulsory  to 
go  under  the  house,  then  the  drains  should  be  laid  in  cast  iron 
pipes,  with  lead  joints  like  a  water  main. 

7.  Water  closets  should  have  flush-down  basins,  with  the  soil 
pipes  outsule  the  house,  carried  up  the  full  size  and  ventilated. 

8.  Sinks  of  all  kinds  and  baths  should  be  disconnected  with 
the  sewers  and  discharge  over  open  gratings. 

These  are  eight  of  the  principal  requirements  for  a  healthv 
dwelling,  and  if  they  be  observed,  we  should  hear  very  little  of 
typhoid  fever  and  other  kindred  diseases. 

In  conclusion,  allow  me  to  say,  I  congratulate  the  thriving 
borough  of  Portsmouth  in  receiving  The  Sanitary  Institute.  I 
am  certain  these  Congresses  have  a  tendency  to  raise  the 
standard  of  knowledge  and  of  thoroughness  of  work  amongst 
my  professional  brethren.  I  do  not  wish  to  underrate  in  anv 
way  the  labours  of  medical  men,  no  man  has  a  higher  opinion  of 
that  noble  profession  than  myself,  but  I  would  say  to  the 
engineer  antl  architect  of  to-day,  that  as  you  do  your  work  in 
the  future  and  keep  abreast  of  the  progress  of  Sanitary  Science, 
so  will  the  onerous  duties  of  the  medical  officer  and  the  sanitary 
inspector  decrease :  you  are  the  creator,  upon  you  falls  the 
labour  and  constant  study  necessary  to  design  good  sanitarv 
works,  upon  you  also  rests  the  heavy  and  serious  responsibilitv 
of  proper  supervision  of  your  works  in  many  cases  performed  by 
others  under  your  charge. 

Failure  has  resulted  in  some  cases,  but  in  the  overwhelming 
majority,  the  engineer  and  architect  performs  the  duties 
entrusted  to  him  with  fidelity  and  zeal,  and  he  is  fairly  entitled 
to  the  confidence  of  the  communitv  at  larfje. 


Sir  Charles  Cameeo>'  (Dublin)  said  he  had  much  pleasure  iu  moving 
a  vote  of  thanks  to  the  President  of  the  iSectiou  tor  his  interesting  and 
practical  address.  It  was  far  more  usual  for  Presidents  to  deal  iu 
platitudes  and  to  bring  forward  abstract  ideas,  and  very  often  abstruse 
ones,  than  to  reason  so  much  from  the  abstract  to  the  concrete  as 
their  worthy  President  had  done.  His  address  had  been  practical 
and  most  suggestive,  and  they  had  all  listened  to  it  with  pleasure  and 
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profit.  He  had  been  particularly  interested  in  the  remarks  Mr.  Lemon 
had  made  with  regard  to  the  disposal  of  sewage  in  towns  like  Ports- 
mouth, which  were  situated  upon  the  sea-coast,  for  at  the  present 
moment  they  were  engaged  in  Dublin  in  carrying  out  a  main  drainage 
scheme  under  the  direction  of  a  very  experienced  Sanitary  Engineer, 
Mr.  Chatterton,  a  Dublin  man,  though  practising  chiefly  in  England. 
The  question  of  the  disposal  of  sewage  in  towns  upon  the  sea-coast 
had  not  yet,  he  thought,  been  completely  studied,  and  there  must  be 
a  great  difference  in  the  precipitation  required  in  these  towns,  and  in 
towns  situated  a  long  way  from  the  sea,  in  which  cases  the  effluent 
must  necessarily  be  discharged  into  a  river.  In  that  case  they  had 
to  deal  with  the  perplexing  question  of  the  soluble  organic  matter, 
and  to  get  rid  of  this  was  somewhat  difficult,  for  though  they  might 
discharge  an  effluent,  apparently  pure,  before  it  reached  the  sea,  the 
matter  separated  and  assumed  a  very  objectionable  form.  From  some 
experiments  he  had  made,  he  had  found  that  within  twenty-four 
hours  an  effluent  which  had  no  odoui'  whatever,  became  extremely 
oflfensive,  particularly  in  warm  weather.  In  Dublin  it  was  not 
necessary  to  do  anything  more  than  to  use  the  smallest  amount  of 
precipitating  material  to  ])urify  the  sewage,  for  after  discharging  the 
effluent  into  the  ocean  they  would  never  again  see  the  dissolved 
matter  contained  in  it.  He  had  been  much  interested  in  the  visit 
they  had  paid  to  Portsmouth  Sewage  Works,  but  they  could  hardly 
take  the  case  of  Portsmouth  as  an  example  of  the  way  the  sewage  of 
other  towns  could  be  dealt  with.  At  Dublin,  experiments  with  corks 
and  other  devices  had  shown  that  a  great  portion  of  the  crude  sewage 
came  back  upon  the  shores,  and,  therefore,  it  was  necessary  to  clarify 
the  sewage  to  a  certain  extent.  He  had  also  made  some  experiments 
with  regard  to  the  ventilation  of  sewers  in  Dublin;  at  the  present 
time  in  that  city  they  had  ventilating  openings  in  all  the  sewers  at 
comparatively  short  distances  from  each  other.  These  were  practically 
open  sewers,  and  so  far  as  emanations  from  sewers  were  concerned,  it 
would  be  better  to  have  open  conduits  through  the  streets  were  it 
practicable.  Very  unpleasant  vapours  at  times  came  out  of  these 
opt-nings,  and  the  question  had  been  raised  whether  it  was  any  advan- 
tage to  have  so  many  of  them.  He  had  made  a  number  of  experi- 
ments on  this  subject  in  all  parts  of  Dublin,  at  high  and  low  levels, 
in  poor  localities  and  rich  districts,  and  as  a  rule  he  found  that  the 
air  was  going  into  them  and  not  coming  out.  He  had  tried  it  with 
delicate  anemometers,  and  early  in  the  day  he  found  that  the  air  went 
in  like  a  whirl-wind,  due,  no  doubt,  to  the  currents  created  by  fires 
being  lighted  in  houses  «here  the  traps  were  defective,  allowing  the 
air  to  be  drawn  up.  He  thought  there  was  not  much  pressure  in 
sewers,  and  if  proper  precautions  were  taken  to  make  properly  trapped 
communications  between  the  house  drains  and  street  sewers,  he 
believed  a  very  slight  pressure  would  be  insufficient  to  force  the  traps. 
But  of  course  they  would  have  to  consider  whether  the  sewage  was 
always  running  or  not.  In  Dublin  the  sewage  was  often  impounded 
for  eight  or  ten  hours  in  the  day,  but  even  then  the  pressure  was  very 
slight  indeed,  from  half  an  ounce  to  an  ounce  and  often  none  at  all. 
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In  Dublin  all  the  sewage  went  into  the  Liffey,  the  mouths  of  the 
sewer  valves  opt-ning  and  closing  as  the  tide  rose  and  fell.  These, 
however,  would  be  done  away  with  by  the  new  sewage  works,  which 
Mould  have  a  continuous  flow. 

Sir  Thomas  Crawford,  K.C.B.  (London),  as  Chairman  of  the 
Council  of  The  tSanitary  Institute,  seconded  the  vote  of  thanks  to  Mr. 
Leinon  for  his  address.  He  said  that  to  Sanitary  Engineers  they 
owed  much  of  their  success  in  their  efforts  to  educate  the  public  upon 
these  great  questions  of  health.  Jn  his  last  paragraph  their  President 
was  very  complimentary  to  medical  men,  and  speaking  with  the 
experience  of  from  40  to  50  years,  he  did  not  think  the  compliment 
was  altogether  undeserved.  But  as  Director  General  of  the  Medical 
Department  of  the  Forces  he  had  always  laid  down  and  impressed 
upon  his  Officers,  the  point  at  which  a  line  should  be  drawn  between 
the  good  work  to  be  done  by  Medical  Officers  and  Sanitary  Engineers. 
That  Hne  was  distinct,  and  the  3Iedical  Officer's  duty  was  to  search 
out  the  cause  of  the  disease,  and  if  it  was  to  be  removed  by  Engineering 
skill  to  leave  the  remedy  in  the  hands  of  the  Engineer.  Medical 
Officers  could  suggest  remedies,  but,  as  a  rule,  they  did  not  know 
anything  about  engineering. 


On    "  Apparatus    for    Softening    Water"    by    Henry    Law, 
■  M.Inst.C.E.,  F.R.M.S. 

The  quality  known  as  hardness  in  water  is  caused  by  tlie 
presence  in  solution  of  certain  salts,  and  the  process  of  soften- 
ing consists  in  the  more  or  less  perfect  removal  of  these  salts. 

Water  may  be  softened  in  a  ^-reater  or  less  degree  by  boilinp;, 
by  distillation,  by  exposure,  by  freezing,  by  filtration,  and  by 
chemical  re-action  ;  and  it  is  of  this  last  process  that  it  is  pro- 
posed to  treat  in  the  present  paper.  The  rationale  of  the 
process  consists  in  adding  to  the  water  certain  substances  Avhich 
re-act  upon  the  foreign  substances  already  contained  in  the 
water,  forming  new  compounds,  whicli,  being  no  longer  soluble, 
may  be  remoA'od  eitlier  by  filtration  or  by  precipitation. 

The  substances  and  the  proportions  in  which  those  substances 
should  be  added  to  any  particular  water  depend  upon  the 
chemical  composition  of  the  substances  already  contained 
therein.  In  the  present  paper  it  is  not  proposed  to  deal  with 
the  chemical  question,  but  only  with  tiie  conditions  which 
insure  the  most  perfect  result,  and  the  mechanical  means  by 
\vhich  those  conditions  are  most  perfectly  fulfilled. 
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The  process  "wliicli  has  been  most  extensively  adopted  is  that 
which  "was  patented  bj  Dr.  Thomas  Clark  in  1841,  and  consists 
in  the  addition  of  a  certain  quantity  of  lime  to  the  water  to  be 
softened.  To  explain  the  mode  in  which  the  lime  so  acts,  it  is 
necessary  to  state  that  the  hardness  in  the  water  upon  which 
lime  will  act  is  caused  by  the  presence  of  bi-carbonate  of  lime, 
consistino;  of  9  parts  by  weight  of  lime,  combined  with  14  parts 
bv  weio-ht  of  carbonic  acid,  forming  a  salt  readily  soluble  in 
water.  If  now  9  parts  by  weight  of  lime  be  added  to  the 
water,  it  takes  from  the  bi-carbonate  half  its  dose  of  carbonic 
acid,  combining  with  the  same  and  forming  32  parts  by  weight 
of  carbonate  of  lime,  composed  of  18  parts  by  weight  of  lime 
and  14  parts  by  weight  of  carbonic  acid,  a  salt  which  is  not 
soluble  in  water,  and  which  is  consequently  precipitated,  leaving 
the  water  free  from  the  presence  of  the  bi-carbonate  of  lime 
which  it  originally  contained,  the  quantity  of  carbonate  of  lime 
precipitated  containing  double  the  quantity  of  lime  previously 
existing  in  the  water. 

As  in  most  waters  bi-carbonate  of  lime  is  the  chief  cause  of 
hardness,  only  lime  is  used  for  the  purpose  of  softening  the 
water ;  but  other  substances  in  addition  to  lime  are  sometimes 
used  to  re-act  upon  other  salts  of  which  lime  and  magnesia  form 
the  base.  The  action,  however,  is  in  all  cases  similar  to  that 
above  described,  namely,  by  the  addition  of  certain  substances 
the  soluble  salts  originally  contained  in  the  water  are  decomposed 
and  fresh  compounds  are  formed  which,  being  no  longer  soluble, 
are  precipitated  from  the  water. 

Now,  in  order  that  this  process  may  be  carried  out  in  the 
most  perfect  manner,  the  following  conditions  should  be  observed, 
namely : — 

1.  The  substances  to  be  added  should  be  perfectly  dissolved 
before  being  mixed  Avith  the  water  to  be  softened  so  that  they 
may  be  presented  to  the  substances  to  be  re-acted  upon  in  the 
most  finely  divided  state  possible,  as  this  is  necessary  to  insure 
perfect  chemical  action. 

'2.  The  substances  so  added  should  be  neither  in  excess  of,  nor 
wanting  in  the  due  proportion  required  to  re-act  upon  the  sub- 
stances contained  in  the  water  to  be  softened. 

3.  It  is  important  (as  was  pointed  out  by  Dr.  Clark)  that  the 
lime,  or  lime  water,  that  is  the  softening  ingredient,  be  put  into 
the  vessel  first,  and  the  hard  water  gradually  added,  because 
there  is  thus  an  excess  of  lime  present  up  to  the  very  close 
of  the  process,  and  this  circumstance  is  found  to  render  the 
l)recipitation  of  the  carbonate  of  lime  produced  in  the  process 
more  easy. 

4.  Means  must  be  employed  to  remove  from  the  water  the 
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insoluble  compounds  resulting  from  the  chemical  re-action  ;  and 
this  may  be  effected  in  one  of  two  ways ;  namely — 
(a)  By  suljsidence  or  precipitation,  or 
(6)   By  filtration. 

The  most  perfect  means  of  fulfilling  the  first  condition  is  to 
form  a  saturated  solution  of  the  softening  ingredient  which 
will  then  contain  a  certain  definite  quantity  in  any  particular 
measure,  and  can  be  added  to  the  water  to  be  softened  in  the 
exact  proj)ortion  required  to  react  upon  the  salts  contained  in 
the  same,  and  leave  no  excess  of  the  softening  ingredient  ia 
solution  in  the  water  at  the  conclusion  of  the  process. 

In  order  to  obtain  a  saturated  solution  an  excess  of  the 
softening  ingredient  should  be  mixed  with  water  already 
softened  in  a  separate  tank  or  vessel ;  various  methods  have 
been  adopted  to  insure  a  thorough  mixture.  At  Luton  Hoo 
there  are  two  tanks  into  each  of  which  an  excess  of  milk  of 
lime  is  poured,  and  they  are  afterwards  filled  with  softened 
water  to  a  certain  fixed  height.  The  contents  are  then  agitated 
for  about  a  quarter  of  an  hour  by  a  two-bladed  screw,  revolving 
in  a  short  tube  by  which  the  water  in  the  tank  is  kept  in 
constant  circulation.  The  screw  is  then  lifted  out  of  the  tank 
and  the  excess  of  lime  subsides  to  the  bottom,  leaving  a  perfectly 
clear  saturated  solution  of  lime. 

The  composition  of  the  water  to  be  softened  being  known  it 
is  easy  to  calculate  Avhat  depth  of  water  in  the  lime  water  tank 
will  be  required  to  soften  a  given  quantity  of  the  hard  water, 
and  this  quantity  is  run  off  into  the  bottom  of  a  larger  tank 
into  which  the  given  quantity  of  hard  water  is  subsequently 
poured. 

By  this  method  the  first  three  conditions  are  fulfilled  in  the 
most  perfect  manner,  the  lime  being  first  thoroughly  dissolved 
and  then  mixed  with  the  hard  water  in  exactly  the  right  pro- 
portion, and  the  water  to  be  softened  being  added  gradually  to 
the  lime  water. 

The  contents  of  the  tank  are  then  left  for  some  hours  in  a 
state  of  quiescence,  during  which  the  insoluble  matter  resulting 
from  the  chemical  reaction  gradually  falls  to  the  bottom  of 
the  tank,  leaving  the  supernatant  water  perfectly  clear.  The 
preci])itate  thus  de])osited  is  not  removed  at  each  operation,  but 
is  allowed  to  accumulate  for  some  time.  AVhen  the  hard  water 
is  poured  into  the  tank  this  deposit  is  stirred  up  and  mixes  with 
the  water,  and  assists  in  carrying  down  more  rapidly  the  fresh 
insoluble  matter  resulting  from  the  chemical  action.  At  in- 
tervals varying  from  one  to  three  months  this  deposit  is  run  out 
of  the  tank.  It  is  usual  to  have  three  softening  tanks,  one  in 
process  of  filling,  one  in  which  the  water  after  being  treated  is 
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in  a  quiescent  state  the  deposit  sulDsiding,  and  one  from  which 
the  clear  softened  water  is  being  drawn  for  use.  This  is  the 
process  as  originally  proposed  by  Dr.  Clark,  and  is  that  which 
most  perfectly  effects  the  object  desired  and  fulfils  the  conditions 
ah'eady  laid  doAvn, 

In  practice,  however,  where  the  quantity  of  water  required  to 
be  softened  is  considerable,  a  very  large  space  would  be  neces- 
sary for  the  tanks,  and  to  meet  this  difficulty  various  methods 
have  been  devised  for  carr^ang  on  the  process  continuously,  the 
substance  resulting  from  the  chemical  action  being  removed  by 
filtration  instead  of  by  subsidence. 

One  great  difficulty  in  the  continuous  process  is  to  cause  the 
water  to  be  softened  and  the  softening  ingi'edient  to  be  mixed 
continuously  and  uniformly  in  due  proportions.  Where  the 
water  is  to  be  used  for  dietetic  puqDoses  this  is  essential,  as 
an  excess  of  lime  or  other  re-agent  would  render  the  water 
unwholesome. 

It  has  been  sought  to  effect  this  object  by  suppMug  the  hard 
water  and  the  softening  ingredient  through  two  separate  pipes, 
which  are  of  such  relative  discharging  capacities  as  vdW  cause 
each  to  discharge  the  quantity  required;  but  this  is  very  difficult 
if  not  impossible  to  accomplish.  For,  however  accurately  they 
may  be  adjusted  in  the  first  instance,  the  smaller  pipe  which 
supphes  the  softening  ingredient  is  liable  to  become  partially 
choked  by  deposit. 

Assuming  that  lime  alone  is  to  be  used  to  soften  the  water, 
then  each  700  gallons  of  water  will  require  1  oz.  of  lime  to  be 
added  for  each  degree  of  hardness;  so  that  if  the  water  has 
18^  degrees  of  hardness,  18^  ozs.  of  lime  will  be  required  to 
soften  700  gallons ;  then  as  750  parts  by  weight  of  water  is 
necessary  to  hold  in  solution  1  part  of  lime  751  times  \^^  ozs. 
or  %'c>'o  lbs.  of  lime  water  must  be  added  to  7,000  lbs.  of  the 
hard  water;  that  is  to  say  the  water  to  be  softened  must  equal 
8  times  the  quantity  of  lime  water  which  it  is  necessary  to  add 
to  it. 

Wliere  the  softening  process  is  carried  on  in  open  vessels  it  is 
comparatively  easy  to  detect  any  want  of  proportion  in  the 
water  and  the  lime,  as  the  quantities  being  respectively  delivered 
by  the  two  supply  pipes  can  be  measured  from  time  to  time. 
It  is,  however,  obA^ously  frequently  of  importance  that  where 
hard  water  is  supplied  under  pressure,  it  should  be  capable  of 
beino-  softened  in  close  vessels  under  pressure.  Under  these 
circumstances  it  becomes  extremely  difficult  to  regulate  the 
quantity  of  lime  added,  or  to  detect  any  want  of  due  proportion 
in  the  same. 

A  great  number  of  patents  have  been  taken  out  having  for 
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their  object  the  removal  of  these  difficulties  ;  but  as  far  as  the 
author  knows  there  are  not  any  which  have  been  entirely 
successful.  When  the  water  is  thus  confined  in  vessels  under 
pressure,  it  is  obvious  that  the  process  cannot  be  continuous, 
Ijut  must  really  be  intermittent.  For  unless  water  is  being 
drawn  from  the  vessels,  neither  hard  water  or  lime  water  will  be 
flowing,  the  whole  of  the  contents  of  the  closed  vessels  bein^ 
stagnant.  When  water  is  drawn  a  current  will  be  produced 
causing  a  quantity  erjvial  to  that  withdrawn  to  enter  the  vessels, 
but  it  is  difficult  to  conceive  any  arrangement  which  will  ensure 
one-ninth  of  the  required  quantity  always  entering  by  the 
smaller  pipe  and  eight-ninths  by  the  larger  pipe,  as  so  many 
varying  conditions  will  tend  to  cause  a  greater  or  less  discharge 
from  either  of  these  su])ply  pipes. 

The  largest  installation  as  far  as  the  author  knows  to  soften 
water  for  domestic  supply  is  that  whicli  has  been  carried  out  by 
Mr.  William  ^latthews,  at  Southampton.  The  process  here 
adopted  is  to  deliver  the  hard  water  from  the  pumps  into  the 
head  of  a  trough  with  baffle  plates,  the  lime  water  being  allowed 
to  flow  into  the  same  l)y  gravity  in  a  regulated  quantity,  the 
agitation  of  the  water  and  the  action  of  the  baffle  plates  being 
relied  on  to  insure  jiroper  mixture  of  lime  water  with  the  water 
to  be  softened.  The  mixed  water  thence  flows  into  a  tank 
7fi  ft.  long,  42  ft.  2  in.  wide,  and  6  ft.  deep  at  one  side,  sloping 
to  7  ft.  at  the  other.  The  water  is  about  one  hour  in  passing 
through  this  tank,  escaping  at  the  further  end  over  a  cross  wall 
4  ft.  9  in.  in  height,  so  that  the  surface  water  only  passes  over 
the  same,  and  a  certain  quantity  of  deposit  is  thus  arrested  in 
the  tank. 

In  order  to  remove  the  remaining  deposit,  the  softened  water 
is  jiassed  through  filters,  which  are  described  as  follows  by  Mr. 
Matthews  in  the  Paper*  supplied  by  him  to  the  Institute  of 
Civil  Engineei'6 : — 

'•  Water  is  admitted  to  the  filters  through  horizontal  G-inch 
pi])es,  terminating,  in  the  softening  tank  and  sui)])ly  tank,  with 
bell-mouthed  bends,  in  which  heavy  leather-faced  valves  are 
fitted,  actuated  from  the  front  of  the  filters  by  levers  and 
chains.  Each  filter  consists  of  an  open  tank,  cast  in  one  piece, 
^-inch  thick,  T^-feet  long,  and  o-feet  7i-inches  wide  :  the  ends 
are  vertical,  G-feet  deep  on  the  centre  line ;  while  the  bottom 
falls  3-inclies  each  way  towards  the  centre.  The  tank,  is  V 
shaped  in  cross  section,  having  a  radius  of  half  the  width.  The 
inlet  enters  through  the  back  plate,  9|-inches  above  the  bottom, 
Avhere  a  socket  is  cast  in  the  ])late,  and  the  joint  made  with  lead. 

*  Minutes  of  proceedings  of  the  Institution  of  Civil  Engineers,  Vol.  CVIII. 
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A  6-inch  bend  is  bolted  to  an  opening  in  the  bottom  of  each- 
tank,  and  discharges  the  waste  through  a  pipe  and  valve  fixed 
under  the  floor,  into  a  hne  of  12-inch  pipes  running  the 
whole  length  of  the  house,  and  communicating  with  the  drains 
outside.  The  valve  is  worked  by  a  lever  from  above  the  floor- 
level.  A  cast-iron  cross  bearer  is  fixed  across  the  back  of  the 
tank,  and  carries  a  brass-lined  bearing  fixed  on  the  centre  line, 
4-feet  2;^-inches  below  the  top  ;  while  a  corresponding  trunnion 
bearing  is  formed  in  the  front  plate  of  the  tank.  These  serve 
to  support  the  cast-iron  disc  shaft,  which  is  5^-inclies  in 
diameter,  and  is  hollow,  closed  at  the  back  end,  aiid  has  grooves 
and  openings  in  it,  so  that  the  water  from  the  discs  which  it 
carries  may  be  admitted  to  the  central  portion.  Near  the  front 
end  a  spur-wheel  is  keyed  on,  and  is  driven  by  a  pinion  and 
short  shaft,  which  works  through  a  stuffing-box  formed  in  the 
front  plate  of  the  tank,  and  is  actuated  on  the  outside  by  bevel 
gearing  and  shafting  aiTanged  along  the  front  of  the  filters, 
and  driven  through  belting  from  a  line  of  shafting  supported 
on  the  walls  above  them. 

"  Each  hollow  shaft  carries  twenty  galvanized  cast-iron  discs 
of  light  open  work  pattern  :  they  are  o-feet  in  diameter,  and 
^-inch  wide,  and  are  covered  on  either  side  with  perforated  zinc 
sheeting,  over  which  is  stretched  stout  twilled  cotton  cloth, 
which  acts  as  the  filtering  medium,  the  cloth  being  held  in 
position  by  clip-rings  and  studs,  which  secure  it  at  the  periphery 
of  the  disc.  Galvanized  cast-iron  distance  pieces  are  placed 
between  the  discs  on  the  shaft  to  keep  them  the  requisite 
distance  apart  of  3^-inches  from  centre  to  centre. 

"The  tm-bid  softened  water,  being  admitted  to  the  filters, 
percolates  through  the  cloth  into  the  discs,  whence  it  passes 
to  the  hollow  shaft,  and  through  the  trunnion  to  a  valve  fixed 
on  the  front  of  the  filter,  which  regulates  the  flow  into  the 
softened-water  tank  formed  under  the  filter-house  floor.  The 
water  is  now  in  a  perfectly  clear  state,  the  precipitated  bi- 
carbonate of  lime  having  been  arrested  on  the  face  of  the  filter 
cloth,  whence  its  removal  is  effected  by  means  of  water  jets. 
Between  the  discs,  |-inch  spray  pipes  are  placed,  capped  at 
their  outer  ends,  and  pierced  on  either  side  with  small  holes  or 
slots.  These  pipes  are  connected  by  T-pieces  to  a  2^-inch  pipe, 
fixed  along  one  side  in  each  filter,  closed  at  the  back  end,  and 
mounted  on  a  pivot ;  while  the  front  end  passes  into  a  trunnion 
formed  in  the  tank  plate,  and  communicates  with  pipes  and  a 
regulating  valve  supplied  from  the  high-pressure  service  main 
outside  the  building.  The  outer  ends  of  the  small  spray  pipes 
are  fixed  to  a  bar ;  and  the  whole  set  can  thus  be  raised  or 
lowered   between   the   discs,  the   2^-inch  pipe  being   free   to 
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revolve  in  its  beariiiffs.  The  pipes  are  raised  by  a  cliain  wound 
■on  a  small  drum,  to  which  motion  is  n;iven  by  w(jrm  gearing 
and  a  hand  wheel  placed  conveniently  on  the  front  of  the 
filter. 

"  The  operation  of  cleansing  a  filter  is  as  follows  : — the  inlet 
valve  being  closed,  the  water  filters  away,  leaving  the  tank 
nearly  empty ;  the  outlet  valve  from  the  disc  shaft  is  then  closed, 
and  the  waste  valve  opened ;  next  the  disc  shafts  and  discs  are 
set  revolving,  and  at  the  same  time  the  spray  valve  is  opened, 
and  jets  at  high  pressure  are  discharged  from  the  spray  pipes. 
These  being  raised  and  lowered  between  the  revolving  discs,  the 
whole  surface  of  the  cloth  is  swept  by  the  spray,  and  deposit 
washed  off  and  carried  away  through  the  waste  })ij)es,  leaving 
the  filter  again  fit  for  use.  With  the  thirteen  filters  working, 
the  operation  of  cleansing,  which  occupies  under  two  minutes, 
has  to  be  repeated  every  seven  or  eight  hours,  when  the  plant 
is  passing  water  at  the  rate  of  2j  million  gallons  in  twenty-four 
hours." 

The  filters  above  described  were  invented  and  patented  by 
Messrs.  Atkins,  and  it  is  stated  that  the  cloths  have  a  life  of 
over  eight  months,  filtering  day  and  night  continuously. 

As  an  example  of  water  softening  on  a  large  scale  by  the 
continuous  process  in  closed  vessels  under  pressure,  on  the 
system  invented  and  patented  by  Mr.  H.  Porter,  and  generally 
known  as  the  Porter-Clark  svstem,  the  apparatus  at  the 
Penarth  Dock  Station  of  the  Taff  Vale  Eailway  near  Cardiff 
may  be  refeiTed  to. 

The  hard  water  and  lime  water  in  the  proper  proportions  are 
admitted  into  a  closed  cylindrical  vessel,  4  ft.  9  in.  in  diameter 
and  20  ft.  in  height,  the  contents  of  which  are  kept  in  constant 
agitation  by  revolving  T-shaped  vanes.  From  the  top  of  this 
vessel  the  softened  water  is  carried  by  a  pi])e  to  the  bottom  of 
n  second  cylindrical  vessel,  7  ft.  in  diameter  and  20  ft. 
in  height,  in  the  lower  part  of  which  are  shelves  so  arranged  as 
to  baffle  the  water  in  its  passage  to  the  top  of  the  vessel,  from 
whence  it  is  carried  by  a  pipe  to  a  third  cylinder  similar  in  con- 
struction and  size;  and  from  the  top  of  this  last  vessel  it  is 
conveyed  to  the  filter  presses,  which  are  of  the  usual  construc- 
tion employed  to  press  sewage  sludge.  It  is  stated  that  a 
square  foot  of  filtering  surface  will  supply  filteretl  water  at  the 
rate  of  30  gallons  per  hour,  the  amount  varying  accortling  to 
the  pressure  under  Avhich  the  filtration  takes  place.  On  an 
average  the  cloths  are  changed  after  being  useil  about  twelve 
hours,  and  after  being  cleansed  in  a  power-washing  machine  are 
ready  for  further  use.  A  full  description  with  drawings  of 
this  apparatus  will  be  found   in  a  Pa])er  by  Mr.   W.   \V.  F. 
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Pullen  in  Vol.  XCVII.  of  the  Minutes  of  Proceedings  of  the 
Institution  of  Civil  Engineers. 

It  is  found  with  these  filters,  in  which  cloth  is  the  filtering 
material,  that  the  carbonate  of  lime  which  is  deposited  upon  the 
cloth  in  very  fine  crystals  becomes  itself  a  very  perfect  filtering 
medium. 


Sir  Chaeles  Cameeon  (Dubhn)  asked  what  would  be  the  estimate 
cost  per  million  gallons.  He  also  enquired  whether  the  operation, 
explained  by  Mr.  Law,  was  applicable  to  water,  which  having  been 
filtered  at  a  distance  from  the  to^\Tl  where  it  was  used,  was  received 
into  a  service  reservoir.  Very  often  solid  matter  made  its  appearance 
in  such  water,  especially  small  crustaceans  and  even  eels.  The  water 
works  at  Dublin  were  from  twenty-five  to  twenty-six  miles  from  the 
city,  and  the  water  was  brought  within  five  or  six  miles,  and  then 
stored  there  about  three  weeks.  But  they  found  that  small 
crustaceans  and  eels  and  organic  matter  subsequently  made  their 
appearance  in  the  pipes.  He  had  advocated  filtration  from  the  service 
reservoir,  and  that  the  water  should  be  used  as  soon  as  possible  after 
filtration. 

Mr.  EoGEES  PiEiD,  M.Inst.C.E.  (London),  said  there  couJd  be  no 
doubt  that  the  process  described  by  Mr.  Law  was  a  very  valuable  one, 
and  it  would  be  a  good  thing  from  a  sanitary  point  of  view  if  it  were 
adopted  more  largely.  For  softening  large  quantities  of  water  for 
public  supply  the  process  coidd  be  carried  out  with  the  greatest 
advantage,  and  with  increased  knowledge  by  the  public  on  this 
matter  he  had  no  doubt  that  pressure  would  be  brought  to  bear  on 
Water  Companies  and  Corporations  who  owned  Waterworks,  to 
soften  the  w-ater  they  supplied  when  it  was  hard.  That  could  be  done 
efl'ectually.  and  there  ■«  as  no  very  great  difficulty  in  it  as  long  as  it 
was  done  on  a  large  scale.  Where,  however,  the  water  was  not 
softened  on  a  large  scale  difficulties  did  arise,  and  especially  when  it 
was  a  question  of  a  domestic  process  applicable  to  small  houses,  as  the 
smaller  the  houses  the  less  inclined  their  occupants  were  to  have 
trouble  and  to  provide  a  series  of  tanks.  To  overcome  this  objection 
various  arrangements  of  taps  had  been  invented  for  supplying  the 
hme  water  and  the  hard  water  together,  and  at  first  sight  these 
looked  very  simple  and  nice.  Some  years  ago,  however,  he  made  a 
careful  investigation  into  the  different  processes  there  were  for 
softening  water  on  a  small  scale,  and  took  trouble  to  find  places  m  here 
they  had  been  in  action  for  a  considerable  time.  Then  he  discovered 
the  difficulty  there  was  in  practice,  viz.,  that  the  taps  which  bad  to 
supply  the  lime  water  were  very  liable  to  choke  up,  with  the  result 
that  they  failed  to  give  the  right  proportions  between  the  lime  water 
and  the  hard  water,  so  that  the  softening  process  was  not  properly 
carried  out.    He  was  afraid  that  the  apparatus  had  yet  to  be  invented 
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which  would  eiiabl*?  tliein  to  soften  water  satisfactorily  on  a  domestic 
scale;  in  small  houses.  With  regard  to  the  softening  of  public  water 
supplies,  however,  there  was  not  a  shadow  of  doubt  that  it  could  be 
done,  and  done  cheaply.  The  expenses  would  be  exceedingly  small, 
and  he  thought  the  \Vater  Companies  and  Corporations  which  owned 
AVaterworks,  would  be  well  adviseil  in  adopting  it.  To  take  only 
one  item  of  saving,  the  money  people  paid  for  having  their  hot 
water  pipes  cleaned  was  more,  he  had  no  doubt,  than  the  small  extra 
charge  they  would  have  to  pay  in  consequence  of  the  public  water 
8upi)ly  being  softened. 

Mr.  William  Whitakeb,  F.G.S.  (Southampton),  said  that  Mr. 
Law  had  pointed  out  a  difficulty  in  getting  the  proper  mixture  of  the 
lime  water  and  the  water  it  softened.  That,  however,  in  his  opinion 
was  to  a  large  extent  a  theoretical  difficulty,  for  in  all  large  softening 
opei'ations  you  did  not  want  to  thoroughly  soften  the  water ;  so  that 
there  need  be  no  excess  of  lime  water  used.  In  the  Southampton 
Waterworks  the  original  hardness  of  the  water  came  to  about  18°, 
and  Mr.  Matthews,  the  Engineer,  softened  it  down  to  about  S'^ :  below 
which  was  too  soft.  As  i'ar  as  the  Sanitary  ad\antages  went,  he  did 
not  think  there  was  much  difference  between  hard  and  soft  water ; 
but  it  made  a  great  difference  to  boilers,  and  it  was  really  an  Engineer- 
ing and  not  a  sanitary  matter.  There  was  a  difficulty  in  getting  rid  of 
the  residual  deposit,  and  he  believed  there  was  an  opening  to  make  a 
profit  out  of  this  waste  product.  "  Make  Whitening  out  of  it"  might 
be  said,  but  unfortunately  this  residuum  was  not  a  mechanical  but  a 
chemical  precipitate,  and  whitening  could  not  be  made  of  it,  for  it 
would  go  off"  almost  at  a  breath.  The  question  was  asked  by  Sir 
Charles  Cameron  as  to  the  cost  per  million  gallons.  At  Southampton, 
roughly  speaking,  the  cost  was  |d.  per  thousand  gallons,  and  this 
would  make  the  cost  per  million  something  between  a  pound  and  a 
guinea;  in  deference  to  Sir  Charles'  professional  feelings  he  would  put 
it  at  a  guinea.  At  Bedford,  a  town  of  about  half  the  size  of  South- 
hampton, the  cost  was  estimated  at  about  gd.  a  thousand  gallons.  It 
was  a  curious  point  about  Water  Companies  that  while  they  pooh 
poohed  the  idea  of  softening  water  for  the  public  use,  they  sometimes 
took  care  to  soften  it  for  their  own  boilers. 

Dr.  AxFORi)  (Portsmouth)  said  that  as  a  medical  man  he  must 
take  exception  to  a  remark  which  had  fallen  from  the  last  speaker, 
viz.,  that  from  a  sanitary  point  of  view  the  matter  was  of  little  con- 
sequence. He  contended  it  was  a  matter  of  the  greatest  importance. 
The  water  of  Portsmouth  was  hard,  and  as  a  consequence  he  had  cases 
of  disease  come  under  his  notice  entirely  due  to  the  hard  water.  The 
hard  water  we  used  no  doubt  produced  skin  diseases,  and  in  some 
localities  it  had  been  known  to  produce  stone  in  the  bladder  and 
kidneys. 

Mr.  FuAXK  R.  CiiAPPELL  (Portsmouth)  contended  that  the  impor- 
tant factor  in  this  discussion  was  the  question  of  cost.     It  was  a  pity 
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that  no  comparatiYe  statement  had  been  made,  showing  on  one  side 
the  cost  of  softening  the  water,  and  on  the  other  an  approximate 
estimate  of  the  loss  to  the  community,  by  the  use  of  hard  water, 
through  the  great  waste  of  soap  and  the  destruction  of  hot  water 
pipes  and  boilers.  It  must  also  be  considered  that  soft  water  was 
not  wanted  for  many  purposes  such  as  flushing  sewers,  &c.  Gene- 
rally speaking  he  did  not  think  that  water  containing  from  ten  to 
twelve  grains  of  hardness  per  gallon  required  softening. 

The  Peesidext  of  the  Section  (Mr.  James  Lemon)  said  that  with 
regard  to  what  has  been  said  the  Corporation  of  Southampton  were 
fully  alive  to  the  importance  of  not  using  too  much  soft  water,  and 
they  had  used  water  from  other  sources  for  watering  the  streets. 
That  system  would  be  extended  to  save  the  cost  of  softening,  and  it 
did  seem  absurd  to  use  the  beautiful  clear  softened  water  for  watering 
streets  and  flushing  drains. 

Mr.  H.  Law,  M.List.C.E.  (London),  in  replying  on  the  discussion, 
said  that  Mr.  Whitaker  had  sufficiently  answered  Sir  Charles  Cameron's 
question  with  regard  to  the  cost.  In  works  like  those  at  Southampton, 
where  they  had  machinery,  the  cost  w-as  greater  than  where  they  had 
settling  tanks.  In  the  latter  case  the  cost  amounted  to  little  more 
than  the  lime  and  the  pay  of  one  or  two  workmen  to  carry  out  the 
work.  L^ndoubtedly  filtration  might  lessen  the  hardness,  but  in 
answer  to  Sir  Charles  Cameron's  second  question  he  should  reply 
that  the  softening  process  was  applicable  for  all  the  hard  ingredients 
of  water,  which  would  be  removed  by  boiling  it.  He  desired  to 
emphasize  all  Mr.  Field  had  said  upon  the  subject,  for  that  gentleman 
had  had  a  very  large  experience  in  observing  the  working  of  small 
softening  apparatus  for  domestic  supply.  With  regard  to  getting 
rid  of  the  sludge,  it  was  found  to  be  a  very  valuable  top  dressing  for 
land,  and  in  some  works,  as  at  Luton  Hoo,  the  sludge  was  taken  from 
the  bottom  of  the  tanks  and  put  upon  the  land.  It  also  made  very 
valuable  tooth  powder. 


On  "  The  Cause  and  Pi'evention  of  Typhoid  Fever,^^  hy  W.   R. 

Maguire. 

The  limited  amount  of  time  allow^ed  for  the  consideration  of 
the  subjects  brought  before  this  Congress  compels  an  abrupt 
brevity  not  always  undesirable. 

1  The  prevention  of  typhoid  fever  is  a  subject  worthy  of 
close  attention,  even  when  briefly  considered. 
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To  prevent  any  occurrence  of  flisease  we  must  know  some- 
thing of  its  nature,  its  causes,  and  its  antidote. 

Sir  Cliarles  ('ameron,  the  President  of  this  Congi'ess,  has 
clearly  described  typhoid  fever  as  "  distinctly  a  frenn  disease, 
caused  by  specific  f^erms  which  exist  in  the  infected  soil,  and 
ascend  into  the  atmosphere  at  some  seasons  in  greater  numbers 
than  in  others." 

Dr.  J.  W.  Moore,  of  Dublin,  states  in  his  recent  work  on 
eruptive  and  continued  fevers,  that  "since  the  discovery  of 
Eberth's  Bacillus  Typhosus,  and  the  establishment  of  its  causal 
relation  to  enteric  fever,  the  doctrine  of  the  de  novo,  or  spon- 
taneous origin  of  the  disease,  whether  without  or  within  the 
body,  has  become  vuitenable.  Enteric  fever  arises  only  when 
the  spores  of  these  specific  microbes  enter  the  bodv,  especially 
the  intestinal  canal,  of  a  susceptible  individual." 

But  the  state  of  health  which  accompanies  habitual  consti- 
pation, with  foecal  decomposition  in  the  intestines,  the  result  of 
that  constipation,  enormously  increases  the  susceptibility  of  an 
individual,  and  in  fact  acts  so  powerfully  as  a  predisposvig  cause, 
as  almost  to  apj)ear  to  be  the  exciting  cause  of  an  attack  of  the 
disease.  Under  such  circumstances  a  very  minute  dose  of  the 
specific  poison  will  suffice  to  kindle  an  attack  of  enteric  fever. 

Enteric  Fever  probably  arises  in  the  following  way :  the 
specific  bacilli,  or  rods,  form  spores  inside  the  organs  of  one 
sick  of  the  disease,  especially  in  the  mucous  membrane  of  the 
small  intestine.  The  micro  organisms  are  then  discharged 
with  the  motions  in  their  most  resistant  condition,  i.e.  as  resting 
spores,  and  thus  pass  into  leaky  or  faulty  drains  or  cesspools,  or 
into  the  ground.  In  these  situations  they  may  remain  quiescent 
and  harmless  for  a  long  time,  for  want  of  suitable  nourishment 
or  temperature.  At  last  these  spores  arrive  by  chance  in  a  body 
caj^able  of  being  affected,  and  there  they  develop  into  bacilli, 
to  begin  anew  their  cycle  of  existence. 

These  germs  of  tv])hoid  mav'  be  transjiorted  on  currents  of 
air.  If  they  are  inhaled  and  drawn  into  the  lungs  pythogenic 
pneumonia  may  be  caused.  If  they  come  into  contact  with 
pure  water,  milk,  or  food  they  may  be  conveyed  thus  to  the 
human  intestine,  there  to  breed  and  develop  typhoid  fever, 
and  the  period  of  recovery  may  extend  from  four  to  twelve 
weeks.  The  incubatory  period  is  uncei'taiu,  but  is  some  time 
under  twenty-one  days. 

The  stools  of  typhoid  patients  cannot  when  fresh,  communicate 
the  disease,  but  within  twelve  hours  the  infectious  properties 
may  be  developed.  All  typhoid  dejections  should  therefore  be 
destroyed  by  some  powerful  disinfectant.  Certain  peculiarities 
of   constitution    seem  to    favour  an   attack  of    typhoid    fever, 
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and  others  seem  to  give  protection.  Through  constant  exposure 
to  the  poison  the  human  system  apparently  becomes  habituated 
or  inured  to  its  evil  effects ;  enteric  fever  has  thus  some 
resemblance  to  dysentery,  ague,  and  malarious  fevers.  Removal 
from  a  healthy  locality  into  an  infected  one  is  a  powerful 
predisposant  to  typhoid.  One  severe  attack  generally  protects 
the  individual  from  liability  to  a  second ;  but  well-authenticated 
cases  have  occurred  of  typhoid  fever  contracted  a  second  time* 
Typhoid  is  most  prevalent  in  autumn,  and  it  attacks  rich  and 
poor  alike ;  overcrowding,  on  which  typhus  fever  thrives, 
cannot  be  said  to  cause  typhoid.  Enteric  fever  may  be  com- 
municated to  others  from  the  decomposition  of  infected  excreta 
— outbreaks  of  typhoid  can  usually  be  traced  to  direct  infection 
or  poisoning  of  air,  water,  milk,  or  food,  with  decomposing 
infected  excrement.  The  coming  and  going  of  epidemic  diseases 
such  as  typhoid  fever  depend  upon  a  combination  of  conditions. 
Upon  season,  temperature,  rainfall,  atmospheric  pressure  ;  upon 
rising,  falling  and  flowing  of  underground  waters ;  upon 
water  supply,  drainage  and  other  sanitary  conditions.  The 
effects  of  these  can  best  be  studied  as  they  occur  within  towns 
or  districts  which  have  been  for  long  years  occupied  by  man 
and  subjected  to  continued  accessions  of  pollution. 

In  old  cities,  where  the  old  sewers  and  drains  originally  in- 
tended for  rain  and  surface  waters,  roughly  built  of  masonry  or 
formed  defectively  of  unjointed  pipes,  having  flat  gradients, 
tide  locked  at  the  outfalls,  have  been  employed  to  carry  or  to 
receive  yearly  increasing  volumes  of  excreta,  it  is  plain  that  the 
subsoil  and  the  luidergronnd  w-ater  must  become  saturated  with 
sewage  matters.  It  is  in  such  districts  where  foecal  impurity 
accumulates  in  the  subsoil  that  typhoid  is  disseminated  by  the 
introduction  of  contaminated  underground  air  into  dwellings, 
and  that  cholera  and  typhoid  are  spread  where  the  drinking 
water  is  drawn  from  Avells  ;  these  results  occurring  markedly  in 
certain  conditions  of  the  atmosphere,  and  influenced  by  the 
movements  of  the  underground  waters.  During  a  dry  warm 
summer  the  ground-water  level  falls  and  draws  vokuues  of  air 
into  the  ground  to  replace  it ;  the  subsoil  impurities  pollute  this 
air  in  some  years  more  than  in  others,  the  extent  of  pollution 
depending  on  the  condition  of  the  ground,  on  the  length  of  time 
the  air  remains  in  stagnant  contact  within  it,  and  on  the  meteoro- 
logical conditions  of  the  pressure,  moisture,  and  temperature  of 
the  atmosphere.  When  at  the  end  of  a  dry  hot  season  the  rain 
falls  on  the  surface  of  ground  thus  impregnated  Avith  foul  air, 
it  seals  up  the  surface  pores  of  roads,  streets,  and  yards  through 
which  the  air  had  previously  been  drawn  down,  but  the  under- 
ground   pores  remain  laterally  open  right  and   left,  affording 
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free  passaf^e  to  the  polluted  air  pent  between  the  faUinf^  and 
rising  waters,  above  and  below,  whence  it  is  forced  throuf^h 
dry  foundation  walls  and  basement  floors  of  dwellings,  whose 
pores  are  open  and  unsealed  by  rain  water.  And  as  it  is  an 
almost  universal  practice  for  householders  to  allocate  basement 
rooms  for  use  as  larders,  pantries,  dairies  and  kitchens,  to  say 
nothing  of  servants'  bedrooms,  the  persons  there  living,  and  the 
food  and  drink  therein  stored,  receive  the  first  concentrated 
impact  of  the  incoming  flow  of  polluted  underground  air  and 
absorb  the  infinitesimally  minute  impurities  so  conveyed  to 
them. 

As  a  general  rule,  to  which  there  are  also  exceptions,  it  has 
been  observed  in  populous  districts  that  when  the  ground-water 
has  remained  sometime  very  low  and  is  beginning  to  rise, 
driving  out  the  <2;roun(l-air,  disease  becomes  ])rcvalent.  When 
ground-water  is  falling  and  drawing  in  the  air  diseases  abate  in 
virulence.  The  first  flow  of  rain  or  percolation  through  the 
ground,  from  any  cause,  after  a  long  dry  season  is  favourable  to 
the  spread  of  ty})hoid.  The  fluctuations  in  ground-water  level 
vary  greatly  according  to  the  locality,  from  100  ft.  in  some  inland 
places  to  a  very  few  feet  close  to  the  sea  shore,  the  smallest 
amount  of  rise  and  fall  giving  the  best  sanitary  results.  Low 
water  years  are  usually  unhealthy  periods,  and  high  water  years 
are  healthy ;  but  high  water  ra])idly  following  low  water  gives 
rise  to  epidemics  of  typhoid.  Pettenkofer  showed  by  his  in- 
vestigations at  Munich  a  close  connection  between  typhoid  and 
low  water  level,  owing  to  the  fact  that  drinking  water  was 
chiefly  derived  from  wells  into  which  the  polluted  subsoil  waters 
had  drained.  The  American  records  bear  out  these  observations. 
In  these  countries  in  towns  where  pure  water  supply  is  provided,, 
typhoid  fever  tends  to  prevail  in  Autumn  when  ground-waters 
reach  their  lowest  level  and  then  commence  to  rise. 

The  typhoid  death-rate  during  the  outbreak  in  Paris,  18(S2, 
clearly  followed  the  lines  of  the  rainfall  there.  Mr.  Durand 
Claye  published  official  records  showing  that  the  fever  first 
appeared  after  a  rise  of  ground-water,  and  the  outbreaks  m- 
vestigated  in  this  country  also  confirm  that  observation. 

Outbreaks  of  tyjihoid  have  been  traceil  repeatedly  to  special 
dates  of  heavy  rainfall  following  low  ground-water  periods. 

Old  cities  and  towns  in  addition  to  other  insanitary  conditions, 
are  usually  honeycombed  with  old  wells,  and  these  receive 
contamination  from  defects  in  drains  and  yard  surfaces  ;  the 
polluted  waters  flow  on  percolating  unceasingly  underground 
towards  the  river  and  the  sea,  ami  carry  the  impurities  a  certain 
distance  through  the  soil,  distributing  the  pollution  thus  to  an 
extent  little  understood  or  realized.    The  impurities  accumulate 
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in  the  subsoil  while  the  waters  pass  on  purified  as  by  filtration, 
and  if  among  these  impurities  the  bacilli  of  typhoid  be  existent, 
we  can  understand  how  that  disease  is  spread.  Strange  as  it 
ma}'  appear,  the  introduction  of  improved  w^ater  supply  to  such 
cities,  by  causing  the  old  wells  to  be  disused  and  to  overflow, 
seems  to  increase  rather  than  to  diminish  the  prevalence  of 
typhoid  fever.  Sanitarians  become  responsible,  knowing  these 
facts,  to  use  their  influence  in  warnings,  advice,  and  practise  to 
preserve  the  ground  on  which  dwellings  are  erected  in  town  or 
country  from  all  such  contamination,  whether  from  polluted 
rivers,  or  foreshores  of  the  sea,  from  defective  main  sewers, 
from  leaking  house  drains,  surface  soakage  from  stables  or  farm 
yards,  streets  and  roads,  or  from  pollution  by  any  cause  of  the 
underground  waters. 

Experience  and  reason  thus  point  to  the  free  underground 
waters  in  polluted  malarial  condition  as  one  of  the  chief  culti- 
vators and  carriers  of  typhoid  fever.  The  best  way  to  preserve 
a  city  from  epidemics  of  typhoid  fever  is  to  render  the  subsoil 
underground  waters  pure  by  means  of  perfect  drainage  and 
pavements.  In  cities  built  on  tidal  rivers  intercepting  sewers 
cari'ied  along  the  river  banks  will  cut  off  that  main  artery  from 
sewage  contamination.  The  citizens  are  tlius  relieved  from  the 
twice  daily  back  flow  of  foul  w^aters  through  the  sewers  and 
subsoil,  a  certain  cause  of  typhoid.  The  foul  sewage  will  be 
more  rapidly  removed,  but  all  the  street  sewers  and  house 
drains  should  be  rendered  self-cleansing,  impervious,  and  other- 
wise perfect,  so  as  to  prevent  the  escape  of  dangerous  sewage 
matters  into  the  surrounding  subsoil  and  to  preserve  the  purity 
of  tlie  underground  waters. 

Notliing  w^ill  deliver  our  cities  from  the  curse  of  typhoid 
until  something  is  done  by  law  or  otherwise  suflicient  to  ensure 
that  every  public  sewer  and  every  house  drain,  and  every 
branch  drain  and  every  junction,  is  sound  and  efiicient  to  fulfil 
its  intended  purpose,  to  convey  every  drop  of  foul  liquid  and 
every  particle  of  solid  matter  which  enters  them  to  a  safe 
outfall ;  until  every  yard  surface  is  paved  wdth  impervious 
pavement,  over  which  every  drop  of  water  that  falls  on  it  shall 
be  carried  direct  to  its  proper  guUey-trap  ;  until  every  street  is 
so  ])aved  and  graded  that  all  its  surface-waters  shall  be  caught 
and  conveyed  to  its  special  conduit,  and  nothing  suffered  to 
pass  into  the  subsoil ;  until  every  sewer  under  every  street  is 
rendered  air-tight  on  its  inner  surfaces,  and  quickly  self- 
cleansing  by  proper  falls  or  proper  flushing  ;  until  the  pro- 
ducts of  human  and  animal  combustion  are  carried  away 
within  the  twenty-four  hours  and  disposed  of  in  some  harmless 
manner. 
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The  pollution  of  the  air  we  breathe,  and  of  the  air  which 
surrounds  our  food  and  drink,  follows  this  pollution  of  the 
earth,  and  of  the  waters  under  the  earth,  as  surely  as  the  night 
follows  the  day. 

Tills  communication  of  the  disease  is  effected  most  frequently 
by  drinking-water  which  has  been  infected  l)y  the  specific  germ. 
Professor  lirouardel  tells  us  that  the  proportion  of  HO  per  cent, 
of  tyj)hoid  cases  investigated  by  him,  and  traced  to  their  sources, 
was  due  to  infected  drinking-water  ;  and  in  this  country  the 
disease  has  occasionally  been  traced  to  the  milk  supply,  which 
had  evidently  been  infected  by  abnormal  contact  with  impure 
waters. 

What,  then,  constitutes  imj  ure  waters  ? 

Strangely  enough,  the  purest  water  most  greedily  absorbs 
infection  when  exposed  to  polluted  air.  Hard  waters,  whether 
stored  in  private  wells,  in  public  reservoirs,  or  in  distributing 
house-cisterns,  when  impregnated  with  carbonate  of  lime  or 
magnesia,  will  resist  pollutions  from  the  siu'rounding  atmo- 
sphere, while  pure  soft  waters  will  absorb  them  raj)idl}'.  Hard 
waters  are  unsuitable  for  domestic  purposes,  yet  they  are  said 
to  be  the  most  healthful  waters  for  drinking ;  but  I  belive  that 
pure  soft  water,  such  as  that  supplied  from  Loch  Katrine  to 
Glasgow,  and  from  the  river  Vartry,  in  Wicklow,  to  Dublin, 
while  pre-eminently  suitable  for  domestic  use,  should  be  also 
the  most  wholesome  for  drinking,  except  where  such  water  is 
exposed  to  impure  air  rising  through  and  from  an  infected  sub- 
soil, which  attacks  and  dangerously  pollutes  that  class  of  water 
in  such  circumstances. 

Milk,  meat,  food  of  all  kinds  stored  in  basement  rooms  and 
larders,  or  in  meat  safes  in  yards  and  confined  spaces,  are  liable 
to  this  infection  from  polluted  air,  and  may  thus  become 
vehicles  for  conveying  the  infection  to  susceptible  persons. 
Enteric  fever  or  typhoid  is  an  ubiquitous  disease  found  in  all 
countries  and  in  all  climates, — in  Iceland,  as  in  the  tropics — 
and  it  is  endemic,  dwelling,  unfortunately,  among  the  people  of 
the  Continent  and  of  the  United  Kingdom  and  Ireland,  and 
wherever  human  beings  hold  intercourse. 

The  period  of  the  maximum  activity  of  the  typhoid  germs 
when  the  disease  assumes  epidemic  proportions  is  tletermined  by 
meteorological  conditions,  and  perhaps  by  the  annual  autunnial 
debility  and  decay  manifested  by  nature  in  the  change  and  fall 
of  the  leaves,  and  in  the  miasmatic  autumnal  vapours  which  we 
observe  hanging  close  above  the  ground,  and  in  the  autumnal 
failure  of  health-giving  sunshine  and  daylight,  ^^'e  find  at  this 
same  period  of  the  year  hundreds  and  thousamls  of  dwelling- 
houses,  especially  those  belonging  to  the  wealthy  class,  unoccu- 
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pied  during  the  long  summer  days,  and  whose  probably  defective 
insanitary  aiTangements,  disused,  neglected,  untrapped,  and 
unventilated,  are  suddenly  at  this  coincident  period  brought 
into  use,  the  houses  occupied  by  returning  families  -with  children 
and  servants  who  had  been  residing  during  the  summer  months 
away  in  purer  air  at  the  seaside,  or  enjopng  continued  out-of- 
door  life  in  the  brighter  sunshine  of  other  countries. 

AYe  find  the  autumnal  change  of  temperature  also  affecting 
the  question ;  for  while  the  summer  air  outside  the  dwelling- 
houses  is  warmer  than  that  within,  no  fires  are  burning  under 
the  chimney  flues,  all  windows  and  doors  are  opened  day  and 
night  admitting  the  outer  air  direct,  instead  of,  as  in  winter, 
drawing  it  up  through  the  ground ;  and  all  this  healthful  process 
going  on  during  June  and  July,  making  them  our  two  healthiest 
months ;  then  comes  a  change,  soon  followed  by  the  rise  of 
tvphoid  fever,  sick  and  death-rates.  Families  return,  autumnal 
chills  set  in  with  copious  rainfalls  following  dry  seasons  in  these 
islands.  Doors  and  windows  are  tightly  closed,  fires  begin  to 
glow,  and  heated  chimney  shafts  to  draw  in  air  which  must  rise 
through  the  ground  polluted  from  subsoils  infected  by  leakages 
from  defective  drains  and  sewers  and  subsoil  waters  ;  this  under- 
ground-air, gathering  pollution  as  it  passes,  rises  through 
foundations,  walls,  and  floors,  into  basements,  where  it  silently 
contaminates  the  food  and  drink  stored  in  cool  basement,  cellars, 
and  pantries. 

And  moreover,  in  cities  these  underground  pollutions  are 
carried  by  the  flow  of  subsoil  waters  from  house  to  house  and 
from  well  to  well ;  so  that  although  one  house  may  possess 
perfect  drainage  arrangements,  it  may  unfortunately  suffer 
from  underground  pollution  communicated  from  defective 
drainage  of  the  surrounding  houses. 

The  movement  of  pure  ground- waters  under  pure  ground, 
rising  and  falling  and  flowing  onwards,  would  cause  health  and 
salubrity,  it  is  the  pollution  of  ground-water  which  renders  it 
a  source  of  danger.  Stagnation  of  every  kind  is  allied  to  death, 
whether  of  the  contents  of  the  veins,  the  intestines,  the  house 
drains,  public  sewers  or  underground  waters. 

In  country  houses  the  same  dangers  may  arise  if  underground 
Avaters  are  allowed  to  become  contaminated  from  cesspools, 
defective  drains,  stable  and  farmyard  surface  soakage. 

But  in  towns  and  suburbs  we  find  many  sewers  (and  we  have 
no  choice  but  to  connect  our  drains  into  them)  loaded  with  foul 
deposits  from  two  to  twelve  inches  deep,  giving  off  foul  gases 
which  are  both  offensive  and  dangerous.  These  deposits  are  caused 
by  the  insufficient  fall  or  by  the  needlessly  large  dimensions  or 
improper  sections  of  the  sewers,  which  defects  prevent  sufficient 
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cleansing  scour.  Other  sewers  are  subject  to  tidal  back-waters, 
which  cause  deposit,  or  are  built  so  close  to  front  walls  of 
houses  as  to  be  a  constant  danger  to  the  residents. 

It  is  a  connnon  |)ractice  in  town  houses  to  carry  the  house 
drains  crossing  the  house  out  under  the  scullery,  which  is 
usually  placed  under  the  hall  steps,  and  thence  out  under  the 
communicating  coal  vault  direct  to  the  public  sewer,  which 
often  happens  to  pass  close  by  the  coal  vault  wall;  this  practice 
I  have  condemned  for  the  last  15  years  as  dangerous.  The 
proper  course  for  the  house  drain  is  across  the  open  front  area, 
in  order  to  secure  an  effectual  open-air  break  between  the 
public  sewer  and  the  house  wall. 

This  technical  point,  which  is  one  of  the  most  important 
details  of  town  house  sanitation,  needs  to  be  insisted  upon 
strongly,  for  the  public,  and,  indeed,  many  sanitary  contractors 
seem  unable  to  appreciate  its  importance. 

To  ]3revent  the  entrance  of  typhoid  and  other  germs  all 
house  drains  should  be  cut  off  or  intercepted  from  the  main 
sewers.  Otherwise  the  main  server,  which  carries  or  contains, 
as  the  case  may  be,  the  excreta  of  all  the  infectious  diseases  of 
the  city — poured  into  it  from  fever  hospitals  and  from  infected 
houses — sends  its  polluted  air  up  the  house  drains  and  pipes, 
whence  it  is  infallibly  drawn  into  the  warm  houses  through 
CAery  defect  and  through  imperfect  traps,  especially  when  at 
night  the  doors  and  windows  are  closed.  Physicians  have 
frequently  given  testimony  to  the  nocturnal  retrogression  of 
their  patients  suffering  from  typhoid  fever  from  this  cause. 

Intercepting  traps  on  drains  are  generally  much  too  large ; 
6,  9,  and  even  12-inch  traps  have  been  removed  by  the  MTiter 
from  drains  of  houses  and  replaced  by  4-inch  traps,  with  the 
result  that  although  the  large  traps  caused  frequent  stoppage 
of  the  drains  and  all  attendant  dangers,  the  smaller  traps  have 
never  given  any  trouble,  liecause  every  flush  of  water  is  suffi- 
cient to  cleanse  them  fully.  The  drains  themselves  are  also  too 
large,  but  it  has  been  clearly  demonstrated  that  where 
6,  9,  and  12-incli  drains  were  formerly  used,  4,  5,  and  G-inch 
drains  are  more  efficient,  cheaper  and  safer. 

It  is  understood  now  that  interception  means  much  more 
than  trapping  a  drain.  It  is  of  equal  importance  that,  in  addi- 
tion to  the  trap,  an  ample  open-air  space  shall  be  provided 
between  the  trap  and  the  house  drain — this  space  may  be 
covered  by  a  grating  or  remain  quite  ojicn,  to  act  as  a  fresh 
air  inlet  for  the  ventilation  of  the  drain.  If  this  grating 
becomes  choked  by  leaves  or  dirt,  so  that  fresh  air  has  no  longer 
free  purifying  access  to  the  drain  and  trap,  then  the  intercep- 
tion is  nullified,  and  the  drain  is  placed  in  single-trapjied  con- 
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nection    with    the   sewer.     Care  must  be  taken,  therefore,   to 
prevent  this  danger  of  the  closing-vip  of  gratings. 

When  pLacing  intercepting  chambers  or  intercepting  traps  on 
drains  in  areas,  which  is  the  proper  position  for  them  in  town 
houses,  it  should  be  remembered  that  the  area  is  a  confined 
space,  ana  that  the  basement  windows,  and  generally  a  scullery 
or  kitchen  door  open  upon  it ;  therefore,  that  air  in  the  area  is 
drawn  direct  into  the  house  at  these  doors  and  windows. 
Therefore,  the  open  grating  on  the  drain  should  be  safely 
arrano-ed,  so  that  in  the  event  of  any  return  of  drain-air  back 
through  the  grating  intended  as  an  inlet  for  fresh  air,  this  foul 
air  shall  not  be  drawn  into  the  house. 

It  is  a  good  plan  to  extend  the  open-air  inlet  by  means  of  a 
tube  right  up  out  of  the  area  and  to  carry  it  through  the  foot- 
path parapet  wall  to  the  street,  fitted  with  a  vertical  grating 
where  the  air  will  pass  freely  in,  and  where  a  chance  return  of 
drain  air  shall  not  enter  the  house.  These  return  whiffs  of  drain- 
air  will  not  occur  if  the  vent  shaft  arrangements  are  properly 
formed  and  extended  above  the  highest  roofs  in  front  or  rear. 
Extract  shafts  should  be  treated  just  as  the  flue  of  a  stove — 
the  exit  carried  to  a  high  point  above  windows  and  roofs,  wdiere 
foul  air  may  pass  away  as  freely  as  if  it  were  smoke  from  a  flue. 
And  then  the  draught  on  this  flue  or  vent  shaft  must  not  be 
spoiled  by  carrying  other  and  lower  rain  pipes  or  vent  shafts 
into  it  from  lower  return  roofs.  This  error  is  the  cause  of 
many  of  the  odorous  back  whiffs  observed  from  openings 
intended  to  act  as  fresh  air  inlets. 

There  is  danger  in  building  access  or  intercepting  chambers 
too  close  to  house  avails,  and  in  not  cementing  them  absolutely 
air-tight.  The,  fact  that  houses,  especially  when  warmed  in 
autumn  and  winter,  draw  or  suck  in  the  underground  air 
through  walls  and  basement  floors  in  large  volumes,  should 
always  be  present  to  the  mind  of  the  sanitary  engineer.  It  is 
often  very  difficult  to  convince  practical  men  that  this  action 
takes  place.  There  are  many  other  technical  defects  which 
are  dangerous. 

The  Inspection  and  cleansing  arrangements  for  the  drain 
outlets  are  often  left  unsealed,  and  are  dangerous;  therefore, 
these  openings  should  not  be  led  into  manhole  chambers  but 
to  open  air. 

The  inspection  and  interception  chambers  are  often  unskil- 
fully formed,  so  that  they  become  very  filthy  and  eventually 
dangerous.  The  interception  traps  are  used  much  too  large, 
and,  therefore,  are  not  self-cleansing;  ordinary  water-flushes 
pass  through  and  leave  a  residuum,  they  choke  in  time,  and  the 
drain  fills  up  with  solid  filth  behind  them,  so  that  drains  leaking 
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in  any  of  tlie  joints  or  tiiron^Ii  defects  in  the  pipes  foul  tlie 
sul)-soil  under  the  basement.  Access  eyes  of  o])en  traps  and  of 
drains  are  often  placed  in  position  and  not  rendered  air-ti<:ht, 
wliere  the  drain-air  may  be  drawn  into  windows  or  may  pollute 
food  stored  in  meat  safes  in  areas. 

Grease  traj)s  of  lari^e  dimensions  are  attached  to  scullery 
trou<rh  wastes  and  are  not  cleaned  out  for  months  at  a  time 
initil  the  grease  has  decomposed. 

Ventilating  and  soil  pipes  are  fixed  of  such  light  material 
that  no  proper  and  safe  joints  can  be  made  on  them  ;  they  leak, 
therefore,  at  all  points,  and  ])assing  windows  the  foul  air  enters 
the  rooms ;  they  are  also  allowed  to  discharge  at  dangerous 
points.  Traps  are  attached  to  fittings,  such  as  lavatory  basins, 
baths,  troughs,  slo])  sinks,  t*cc.,  at  such  distance  below  the  fittings 
that  quite  a  long  length  of  foul  waste  pipe  is  left  open  between 
the  trap  and  the  fitting,  and  the  air  is  contaminated.  Other 
traps  are  so  ill  arranged,  without  proper  outgo  ventilation,  that 
they  unseal  themselves  or  are  unsealed  by  other  fittings  e\erv 
time  they  are  used.  Sometimes  one  traj)  is  made  to  do  duty 
for  several  waste  pipes.  Nearly  always  the  outgo  gratings  of 
basins,  baths,  and  troughs  present  less  area  than  the  waste-pipe, 
which  is,  therefore,  never  fully  flushed. 

Disconnection  of  house  fittings  may  be  carried  too  far,  every 
fitting  may  be  trapped  off  from  the  drain,  and  no  ventilating 
shafts  y)rovided  to  clear  the  drain  of  foul  air.  AV.C's.  with 
porcelain  traps  need  very  great  care  in  connecting  with  the  soil 
pil)es.  Frequently  these  over-floor  traps  are  not  connected 
securely  to  the  soil  pipes  and  allow  foul  air  to  pass  into  the 
house  from  the  soil  ]iipes. 

Clay  is  still  sometimes  used  for  jointing  drains,  and  light" 
rain-water  pipes  arc  still  used  for  vent  shafts  to  soil  pipes.  Dry 
areas  round  house-wall  foundations  are  often  connected  direct 
to  foul  drains  and  sewers,  and  the  traps  which  might  afford 
partial  protection  so(m  run  dry,  leaving  the  house  in  direct 
coiHiection  with  the  drains  and  sewers. 

Field  drains  are  used  to  drain  the  subsoil  of  houses  and  round 
the  foundations.  Great  danger  arises  from  these  if  they  are  in 
any  way  connected  direct  to  the  sewers,  as  often  happens,  or  if 
a  leakage  occurs  at  any  joint  or  ])oint  in  a  line  of  house  drain, 
beside  which  these  subsoil  field  di'ains  are  often  laid,  and  so  the 
foul  air  is  drawn  for  long  distances  through  the  field  drain  into 
the  basements. 

In  all  works  of  construction  the  great  importance  of  close 
attention  to  apparent  trifles  is  known  and  acknowledi^eil  by 
engineers;  the  writer  therefore  hopes  he  may  be  justified  in 
asking  the  patient  attention  of  the  members  of  this  Congress 
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to  the  comparatively  simple  subject  of  this  paper,  for  it  concerns 
the  welfare  of  the  community  more  than  many  greater  pro- 
blems, and  it  is  hoped  that  good  practical  results  may  follow  a 
discussion  of  the  subject. 

The  commendatory  words,  "  modern  sanitary  arrangements,'' 
and  "  sanitation  perfect,"  commonly  inserted  in  advertisements 
by  agents  for  the  disposal  of  houses  are  so  frequently  untrue  or 
misleading  as  to  constitute  a  practical  danger  to  the  public 
health.  Sanitarians  are  especially  bound  to  warn  and  to  ]iro- 
tect  the  public  against  such  dangers.  We  leave  a  fair  margin 
Avhen  we  assert  that  90  per  cent,  of  the  houses  daily  advertised 
for  disposal  are  more  or  less  dangerous  as  residences. 

Let  ns  consider  this  point.  Owners  wishing  to  dispose  of 
houses  place  them  upon  an  agent's  books  for  the  purpose ;  they 
almost  invariably  state  that  the  sanitation  is  perfect :  if  illness 
had  occurred  in  the  house  it  is  not  mentioned.  The  house 
agent,  an  ordinary  mortal  enough,  proceeds,  as  in  duty  bound, 
to  dispose  of  the  houses  at  their  highest  value  without  delay. 
He,  being  neither  architect  nor  engineer,  finds  no  professional 
duty  incumbent  upon  him  to  investigate  the  sanitary  condition 
of  houses,  he  therefore  properly  accepts  his  client's  assurances, 
and  retails  them  to  enquirers  with  possibly  a  crescendo  move- 
ment. If  the  agent  conveys  any  doubt,  by  word  or  manner, 
as  to  the  perfect  sanitary  condition  of  any  house,  the  enquirer 
takes  prompt  alarm  and  forms  a  strong  opinion  that  such  lioiise 
must  be  bad  indeed.  The  house  remains  on  the  agent's  hands 
unlet  or  unsold. 

The  writer  has  suggested  to  house  agents  the  idea  of  keeping 
two  distinct  lists  of  first  and  of  second-class  houses.  The  first- 
class  list  reserved  for  houses  examined,  tested,  and  certified  by 
competent  sanitary  engineers  responsible  for  their  certificates, 
all  other  houses  being  relegated  to  the  second  list,  for  which 
the  agent  should  accept  no  responsibility.  Experienced  house 
agents  regarded  the  idea  as  Utopian,  and  said  that  they  might 
as  Avell  give  up  their  business  as  attempt  to  carry  out  such  a 
scheme. 

Standing  thus  in  the  forefront  of  this  question  is  the  fact 
that  the  house  agents  are  employed  by  owners  solely  for  the 
purpose  of  disposing  of  their  houses,  and  that  in  order  to  ascertain 
the  condition  of  any  house  some  independent  authority  must  be 
employed  on  behalf  of  the  intending  purchaser  or  tenant.  It 
is  unreasonable  to  expect  any  house  agent  voluntarily  to  advise 
or  suggest  the  employment  of  expert  sanitary  surveyors  to 
examine  and  report  on  the  condition  of  their  houses  so  long  as 
it  remains  true  that  ninety  per  cent,  should  be  condemned  by 
such  examination.     Tliis,  then,  is  a  practical  subject  for  con- 
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sidt-ratioii,  uiid  It  is  necessary  to  iiiijiress  1lic  jMiltlic  witli  the 
ifVL'ixt  iin|)()rt;iiice  of  cleai'Iy  imderstaiKliiin-  the  nature  of  the 
(hinder. 

Tlie  sanitary  condition  of  any  house  may  be  ascertained,  if 
tlie  owner  consents  to  the  investigation,  by  any  qualitied 
engineer,  arcliitect,  or  sanitary  surveyor  known  to  possess 
the  necessary  special  sanitary  knowledge,  the  necessary 
practical  sanitary  experience  as  an  expert  in  house  sani- 
tation, and  the  necessary  tirniness,  truth,  and  thorf)ugliness 
of  ciiaracter  wliich  are  essential  to  secure  an  effective  sanitary 
examination.  Such  an  engineer  will  make  a  systematic, 
thorough  inspection  of  any  house,  he  will  rigidly  test  the  drains 
and  fittings  by  the  searching  methods  now  known  to  sanitary 
experts,  and  he  will  give  an  honest  and  carefully  written  report 
on  the  facts  ascertained  and  on  the  sanitary  recpiirements.  It 
is  a  most  imj)ortant  point  for  every  person  about  taking  or 
buying  a  house  to  refuse  to  sign  any  document  until  the  full 
facts  concerning  the  sanitation  of  the  house  have  been  definitely 
ascertained.  After  a  binding  agreement  is  signed  it  becomes 
difficult  to  secure  satisfaction  in  the  event  of  the  arrangements 
of  the  drains  and  fittings  proving  insanitary.  Instances  come 
to  our  knowledge  every  week  of  worry,  trouble,  and  loss  thus 
occasioned  by  signing  agreements  in  haste  and  repenting  at 
leisure  without  means  of  redress.  If  it  is  essential  that  some 
agreement  shall  be  signed  before  the  owner  will  permit  the 
opening  of  ground  necessary  for  a  thorough  sanitary  examination 
then  the  agreement  should  be  framed  so  that  the  person  to  be 
employed  to  inspect  and  certify  shall  be  such  a  one  as  described, 
and  his  name  should  be  inserted  in  the  agreement;  great  care 
should  be  given  to  this  selection,  for  under  such  an  agreemtMit 
the  future  health  of  the  tenant  and  his  family  will  depend  upon 
the  engineer  doing  his  whole  duty.  The  agreement  should  bind 
the  proposing  tenant  only  in  the  event  of  the  house  being 
certified  as  perfect,  or  on  its  being  rendered  perfect  within  a 
stated  period,  and  n[)on  the  production  of  the  engineer's  written 
certificate. 

Then  again,  danger  often  exists  in  carrying  out  such  works 
from  the  want  of  skill,  the  careless  spirit,  and  the  negligent  habits, 
too  often  characteristic  of  artizans — nnich  of  this  must  be 
attributed  to  the  lack  of  proper  instruction  and  education,  but 
whatever  the  cause  may  be,  we  find  the  danger  confronting  us, 
which  calls  for  constant  vigilance  and  much  experience  on  the 
part  of  the  engineer — no  doubt  the  need  of  proper  technical 
education  and  practical  craft  instruction  is  fairly  acknowledged 
now  by  thoughtful  men,  and  efforts  are  being  made  to  sujiply 
the  dehciency,  but  many  years  must  elapse  before  the  arti/ans 
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themselves  will  really  leani  the  value  of  proper  trade-craft 
education,  and  before  the  public  will  gather  the  harvest  from 
the  seed  now  being  sown — here  a  little  and  there  a  little,  line 
upon  line,  precept  upon  precept,  practice  upon  practice. 

In  the  plumbing  craft  there  is  an  awakening  to  be  seen, 
perhaps  for  the  reason  that  no  craft  needed  it  more,  and  every 
encouragement  should  be  given  to  such  efforts  after  improvement. 

An  employer  who  knows  his  business  in  theory  and  practice 
will  appreciate  good  workmen  and  employ  none  other,  but  he 
often  meets  a  negligent  workman,  and  with  such  persons  who 
can  deal?  Such  a  man's  knowledge  of  his  craft  serves  only  to 
enable  him  to  scamp  his  work  and  hide  the  knavery ;  this  is  one 
of  the  greatest  of  the  dangers  we  have  to  face  in  sanitarv  work. 

A  competent  engineer  designs  a  perfect  system  of  main 
drainage,  or  of  house  sanitation,  he  selects  a  competent  con- 
tractor, but  the  difficulty  of  ensuring  absolute  somidness  in  the 
work  still  exists.  Care  is  now  always  taken,  by  those  who  know 
their  business,  to  test  every  part  of  the  work  by  rigid  means ; 
too  often  these  tests  reveal  defects,  and  the  work  has  to  be  done 
over  again.  That  means,  in  many  cases,  the  removal  of  the 
defective  work  and  the  complete  renewal  of  it ;  but  it  sometimes 
means,  when  Avork  is  needed  in  urgent  haste,  that  no  time  for 
such  renewal  remains,  and  that  the  engineer  is  compelled,  much 
against  his  own  will,  to  allow  the  defects  to  be  cut  out  and  the 
work  made  sound  in  some  undesirable  fashion,  faut  de  mieux. 

For  these  reasons  cheap  work  and  cheap  contractors  seldom 
prove  satisfactory.  If  employers  who  surround  themselves  with 
the  best  artizans  they  can  train,  find  difficulty  in  always  securing 
sound  work,  how  can  we  expect  that  unskilled  artizans  at  low 
wages  can  ever  turn  out  good  work  under  any  circumstances. 
As  a  body  of  practical  sanitarians  this  Institution  knows  w^ell 
the  anxiety  and  worry  entailed  in  the  supervision  of  all  works 
w  here  human  life  is  at  stake  when  we  are  dependent  on  the  care 
and  competence  of  workmen  ;  there  is  no  branch  of  the 
engineering  profession  requiring  closer  personal  observation  of 
details  than  that  of  drainage  and  house  sanitation. 

These  dangers  will  only  cease,  and  the  prevention  of  typhoid 
fever  epidemics  be  secured,  when  the  law  with  a  strong  hand 
will  i^rovide  for  the  enforcement  of  a  perfect  sanitary  system 
equally  upon  all — individuals  and  corporations  will  never  do  all 
that  is  necessary.  If  the  Legislature  will  not  fulfil  this  duty 
the  loss  of  human  life  will  continue  and  increase  every  year  that 
the  world  grows  older. 

This  radical  reform  could  be  effected  in  the  most  complete 
way  (indeed  I  see  no  other  way  to  hope  for  it)  by  the  appoint- 
ment of  a  Minister  of  Health  invested  with  ample  powers  to 
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foin|)('l  individuals  and  corporations  to  do  wliatever  is  essential 
for  the  licaltli  of  the  coniMiuiiity.  Scientists  and  specialists  are 
now  sutticiently  well  ai^reed  on  the  pro[)er  sanitary  methods  to 
prevent  serious  mistakes  in  sanitation,  but  power  is  required 
for  their  uniform  enforcement.  In  this  af^e  of  ceaseless  progress 
in  sanitary  reform  we  may  well  complain  of  any  carelessness  or 
iifiiorance  which  still  holds  back  so  many  res{)onsible  persons 
from  intelligently  adopting  and  promptly  acting  upon  the  clear 
answers  now  autlioritatively  issued  in  response  to  what,  a  few 
years  ago,  were  but  so  many  sanitary  questions.  Questions 
imply  doubts,  but  we  have  now  definite  statements  of  ascertained 
sanitary  facts  established  beyond  doubt  concerning  typhoid 
fever  and  other  diseases.  If  we  act  faithfully  upon  the  basis 
of  the  knowledge  already  attained,  typhoid  fever  shall  be 
banished  as  effectually  as  we  have  succeeded  in  banishing 
small-pox,  so  that  no  case  shall  occur  within  the  connnunity 
unless  actually  imported  from  some  infected  district.  It  is  the 
aim  of  this  Sanitary  Institute  and  of  this  Sanitary  Congress  to 
hasten  the  arrival  of  that  good  time. 


On  "  The  Smoke  Clauses  of  the  Public  Health  Act,  1875,"  ^>y 
Hubert  L.  Terry,  F.I.C. 

The  state  of  the  atmosphere  in  our  large  cities  is  a  subject  that 
is  fraught  with  interest  to  the  sanitary  reformers  of  this 
country,  consequently  I  ha\e  little  hesitation  in  bringing  for- 
ward the  smoke  (|nestion,  although  I  am  not  sanguine  that  the 
views  I  hold  will  connnend  themselves  to  the  majority  of  my 
hearers.  It  seems  to  be  generally  agreed  that  smoke  is  a 
nuisance,  and  that  black  smoke  in  particular  is  the  incarnation 
of  evil.  Now,  from  a  hygienic  point  of  view,  I  do  not  feel  at  all 
sure  that  the  case  against  black  smoke  has  been  made  out. 
The  legislature  certainly  concerns  itself  only  with  black  smoke 
as  evolved  from  factories  anil  workshops,  but  there  is  a 
growing  conviction  amongst  those  who  have  gone  into  the 
matter  that  the  grey  smoke,  of  the  household  grate,  is  really  a 
more  deleterious  ])roduct.  Without  going  deep  into  the 
chemistry  of  the  subject,  it  may  be  statetl  that  while  the  high 
temperature  of  the  boiler  tire  causes  the  hytlro-carbons  of  the 
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coal  to  dissociate  producing  hydrogen  and  free  carbon,  tlie 
lower  temperatnre  prevailing  in  the  household  grate,  especially 
where  the  fire  is  made  up  to  last  a  long  time,  produces  a  smoke 
consisting  largely  of  oily  hydro-carbons.  These  latter  are 
naturally  more  injurious  to  organisms  than  is  free  carbon,  which 
is  recognised  as  a  most  powerful  deodorant  and  disinfectant ;  in 
fact  it  is  quite  probable  that  black  smoke  plays  an  important 
part  in  the  economy  of  town  life  in  this  respect.  Apart,  how- 
ever, from  its  blackness,  all  smoke  contains  sulphurous  acid,  and 
it  is  to  this  body  that  the  destructive  action  of  town  smoke  on 
vegetation  is  really  due.  Considering  the  present  state  of  our 
knowledge  on  the  subject,  the  legislature  very  wisely  omits  any 
reference  to  this  sulphurous  acid,  the  agent  wliich  has  destroyed 
the  vegetation  in  such  large  districts  in  Lancashire  and  Southern 
Spain.  Figures  have  frequently  been  given  by  writers  on  the 
smoke  question  shewing  the  amount  of  oil  of  vitriol  poured  into 
the  air  of  our  isles  from  burning  coal.  The  yearly  production 
of  coal  in  the-  United  Kingdom,  allowing  for  exports  and  gas- 
making,  would  on  the  basis  of  1  per  cent,  of  sulphur,  a  low 
estimate,  on  combustion  yield  over  4,000,000  tons  of  sulphuric 
acid.  Although  such  figures  are  liable  to  giv^e  the  general 
I'eader  an  exaggerated  idea  of  the  evil  ow'ing  to  the  extreme 
dilution  in  which  most  of  this  acid  is  formed,  yet  they  serve  to 
sliow  that  the  evil  is  of  some  magnitude.  I  have  gone  into 
these  details  about  smoke  to  show  that  any  legislation  which 
only  deals  with  black  smoke  can  have  but  very  small  results. 
And  now  for  the  point  I  wish  to  draw  special  attention  to. 
Supposing  for  the  sake  of  argument  that  black  smoke  is  a  great 
evil  and  worthy  of  suppression  by  Urban  and  Sanitary 
Authorities,  I  submit  that  these  latter  should  be  careful  how  in 
tlieir  zeal  to  purify  the  atmosphere  they  so  harass  manufacturers 
in  their  localities  as  to  cause  them  to  take  wings  and  fly  away 
to  countries  where  such  restrictions  are  not  enforced.  To  take 
the  case  of  chemical  manufacturers,  a  class  of  men  who  are 
generally  credited  by  the  public  as  the  source  of  all  atmospheric 
])ollution  in  the  vicinity  of  their  works.  Without  going  into 
details  as  to  names  or  places,  I  may  say  that  the  authorities 
of  a  certain  town  have  recently  seen  fit  to  institute  proceedings 
against  various  chemical  manufacturers  under  the  Smoke 
Clauses  of  the  Public  Health  Act,  1875.  In  their  defence 
the  chemical  manufacturers  claim  exem])tion  under  the  saving 

clause  which  reads  as  follows '"The  Court  shall  hold 

that  no  nuisance  is  created  within  the  meaning  of  this  Act, 
if  it  is  satisfied  that  such  fire-place  or  furnace  is  constructed 
in  such  manner  as  to  consume  as  far  as  practicable,  having 
regard  to  the  nature  of  the  manufacture  or  trade,  all   smoke 
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ari.sln(»  therefrom,  and  that  such  firc-})lace  or  furnace  lias  b^'cn 
carefully  attended  to  by  the  person  haviufij  cliar^^e  thereof." 

They  feel  assured  that  it  was  for  such  cases  as  theirs  that  the 
legislature  admitted  the  saviiiij  clause.  This,  however,  ha-  been 
ruled  auaiust  them  on  appeal.  Now  t(j  my  mind  this  clause  would 
apj)ly  s])ecially  to  chemical  w<jrks  where  operations  involving 
intermittent  firing,  the  gradual  heating-up  of  retorts  and  kilns, 
&c.,  itc,  are  necessarily  productive  of  black  smoke.  It  is  one 
thing  to  fire  a  boiler  for  the  su])ply  of  steam  to  a  steady  running 
engine,  and  another  to  fire  it  when  steam  is  recpiired  for  chemical 
}>urposes,  and  when  the  boiler  jnessure  may  fall  20  ])ounds  in  a 
minute  or  two.  It  would  therefore  seem  that  cotton  mills  and 
chemical  works  should  not  be  classed  in  the  same  category. 
Sui)posing,  however,  that  the  spirit  of  the  saving  clause  were 
admitted  as  being  applicable  to  chemical  works,  this  would 
necessitate  the  su[)[)lanting  of  the  smoke  inspector  as  found 
at  the  present  time  by  a  chemical  engineer,  or  other  person 
competent  to  exjjress  an  opinion  on  the  terms,  "as  far  as  is 
practicable,"  or  "having  regard  to  the  nature  of  the  process." 
The  inspector  of  to-day  is  certainly  not  so  qualified,  and  some 
dissatisfaction  has  been  expressed  by  manufacturers  who  have 
come  under  his  notice,  as  in  such  cases  as  the  colour  of  smoke 
"  personal  error,"  is  an  important  factor.  In  the  case  of  a 
smoke  ]jrosecution.  attention  should  be  paid  to  the  state  of  the 
weather.  AVere  I  an  inspector  and  had  a  grudge  against  a 
certain  chimney — I  do  not  for  one  moment  suggest  that  such 
cases  really  occur — I  know  what  sort  of  a  day  I  should  choose 
for  my  inspection.  The  state  of  the  weather  will  no  doubt  be 
considered  by  the  qualified  inspector  of  tlie  future.  In  tiie 
foregoing  I  do  not  wish  to  be  understood  as  aj)proving  at  all  of 
the  emission  of  black  smoke  where  such  can  be  easily  prevented. 
The  smoke  problem,  as  the  direct  cause  of  the  injurious  fogs  in 
London,  is  one  worthy  the  attention  of  our  foremost  scientific 
men,  although  contributions  to  the  literature  of  the  subject 
from  the  ])ens  of  practical  men  should  be  invited.  The  recent 
reference  to  the  matter  in  the  House  of  Lords,  the  trial  of 
anthracite  for  house  ])urposes,  and  the  trials  of  smoke  con- 
suming appliances  by  Mr.  A.  E.  Fletcher's  committee,  are  all 
indications  of  the  attention  the  subject  is  receiving.  Smoke 
consun)ing  apj)liances  arise  like  the  flies  in  sunnner,  but  the 
appliance  is  not  yet  on  the  nuirket  that  will  prevent  a  careless 
fireman  from  making  smoke.  To  conclude,  our  loi-al  authorities 
— presuming  that  the  prosecutions  are  instituted  entirely  from  a 
Benthamite  point  vi  view — should  be  lenient  in  respect  to 
chemical  and  allied  works,  especially  when  these  form  the  means 
of  livelihood  to  the  workinij  classes  in  their  vicinitv.     AVe  must 
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not  forget  that  our  large  towns  in  many  cases  owe  their  ])re- 
eminence  to  their  manufactures,  and  it  would  be  impolitic  to 
impose  vexatious  restrictions,  especially  Avhen  the  benefit  to  be 
obtained  is  so  problematical.  No  doubt  it  would  be  much 
pleasanter  if  our  town  atmospheres  could  equal  the  air  of 
Grindelwald,  but  it  is  more  than  possible  that  we  may  have  to 
decide  between  commercial  supremacy  and  salubrity.  Can  we 
support  our  increasing  population  on  pure  air"? 

Without  moving  an}'  formal  resolution,  I  Avould  submit  that  — 
(1.)  Local   authorities   should   acknowledge  the  special    ap- 
plicability of  the  saving  clause  to   section   91,  sub-section    7, 
Public  Health  Act  1875,  to  chemical  works. 

(2.)  That  where  the  smoke  clauses  are  enforced  the 
inspector  should  be  a  chemical  engineer  or  other  person  com- 
petent to  carry  out  the  spirit  of  the  Act. 


Dr.  ^^.  G.  Black  (Edinburf^h)  expressed  the  hope  that  the  dis- 
cussion would  be  extended  to  greater  length  than  the  paper,  for  the 
subject  was  one  he  regarded  as  of  the  greatest  importance.  The 
greatest  sinners  were  the  law  makers  themselves,  who  thus  became 
the  law  breakers.  Out  of  the  chimney  of  the  humble  working  man's 
cottage  one  might  see  thin  blue  smoke  curling,  but  let  them  onlv  go 
to  the  large  manufactory  in  the  neighbourhood,  and  from  it  came  a 
large  column  of  dense  black  smoke  as  from  the  summit  of  Vesuvius ; 
striking  anomalies  like  these  ought  to  be  mitigated  by.  reasonable 
supervision.  Stayiug  at  the  marine  and  residential  town  of 
Scarborough  he  had  once  noticed  dense  columns  of  smoke  issuing 
from  the  chimneys  of  the  large  hotels  there,  hotels  which  had  been 
built  on  scientific  principles  for  the  use  of  health  resorters.  From 
the  windows  of  the  Queen's  Hotel  at  Manchester  his  attention  had 
also  been  particularly  called  to  the  density  of  the  smoke  issuing  from 
the  chimney  of  the  Koyal  Infirmary,  which  was  presumed  to  be  under 
scientific  management.  The  nuisance  was  so  great  to  the  streets 
that  he  communicated  with  the  Medical  Officer  of  Health  there. 
The  other  day  in  Edinburgh  he  had  especially  noticed  the  dense  smoke 
which  issued  from  the  newly  and  expensively  built  University  Build- 
ing, and  from  the  "George  Watson"  School,  polluting  the  atmosphere 
ot  the  neighbourhood.  In  these  two  cases  also  he  reported  the 
nuisance  to  the  Medical  Officer  of  Health  for  Edinburgh.  The  evil 
in  many  cases  arose  from  the  inferiority  of  tlie  fuel  used,  the  want  of 
smoke-consuming  grates,  and  in  the  absence  of  efficient  supervision 
of  the  lighting  and  management  of  the  furuaces. 

IMr.  J. Oldfield (London)  said  the  paper  had  been  a  most  interesting 
one  from  many  points  of  view,  and  one  for  which  they  must  all  than  it 
the  reader.      The  question  of  smoke  was,  he  contended,  distinctly 
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one  of  degree.  With  regard  to  black  smoke  he  felt  that  the  blackness 
was  not  seriouwly  the  great  caust;  of  tlie  fault,  and  the  removal  of  the 
blackness  would  not  remove  the  fault.  That  the  carbon  contained  in 
black  smoke  was  essentially  injurious  was  proved  by  the  fact  that 
it  aflected  the  lungs  of  men  wiio  had  to  endure  it,  such  as  sweeps, 
colliers,  &c.,  and  when  they  remembered  what  serious  injury  had 
been  caused  in  the  North  country  by  liydrochloric  acid  diffused  by 
smoke,  and  how  it  had  been  removed  by  legislation  to  the  ultimate 
benefit,  even  of  the  manufacturers,  it  was  sufficient  answer  to  the 
difficulty  raised  by  the  reader  of  the  paper  that  legislation  must  not 
harass  the  manufacturers.  The  great  thing  they  had  to  look  at  was 
the  health  of  the  community,  and  if  necessary  we  must  harass  the 
manufacturers  and  send  them  from  one  place  to  another  until  they 
find  a  way  to  utilise  these  waste  products  that  they  sent  out  into  the 
air  and  bring  tliem  to  some  useful  purpose,  as  was  done  with  the 
liydrochloric  acid,  owing  to  the  legislation.  It  was  done  in  the  case  of 
hydrochloric  acid,  and  it  could  be  done  with  smoke.  If  the  legislature 
prevented  them  discharging  the  black  smoke,  then  ingenuity  would 
soon  set  to  work  to  utilise  this  waste  product  in  some  useful  manner. 
Near  Ealing  his  attention  had  been  called  to  a  smoke  pollution  in  the 
air  arising  from  brick-fields,  the  air  was  absolutely  pure  in  appearance 
but  to  breathe  it  caused  a  deathly  feeling,  and  therefore  he  said  the 
blackness  of  smoke  was  not  the  essential  evil.  It  was,  as  he  said  at 
first,  a  question  of  degree,  and  when  they  had  discovered  the  limit 
beyond  which  it  was  harmful  to  the  community,  then  pollutions 
beyond  that  limit  must  be  prevented. 

Dr.  J.  Geotes  (Carisbroke)  said  he  hoped  to  get  some  light  in 
reference  to  a  smoke  poisoning  which  had  harassed  him  for  some  years. 
It  was  a  nuisance  arising  from  cement  works,  and  if  anyone  could 
help  him  to  a  solution  of  this  nuisance  it  would  be  a  great  hel])  to 
him  and  many  other  people,  and  would  relieve  a  very  great  lady  of 
what  had  been  an  annoyance  to  her  at  various  periods.  The  sanitary 
authority  of  the  locality  were  unable  to  do  anything,  and  Local 
Government  Board  Inspectors  under  the  Alkali  Acts  said  they  were 
doing  all  they  could.  80  objectionable  was  the  pollution  that  when 
the  wind  was  blowing  from  the  works  the  inhabitants  had  to  close 
their  windows  a  mile  off.  There  was  no  black  smoke  but  a  smell, 
like  the  smell  from  brick-works — something  very  irritating — which 
caused  people  to  cough  a  mile  off  and  to  sneeze.  Tlu'  smoke  had 
been  analysed  again  and  again,  but  the  most  they  could  arrive  at  was 
that  there  was  a  certain  anu)unt  of  chlorine  in  it,  though  not  sufficient 
to  produce  the  effects  of  which  he  had  spoken.  It  seemed  curious 
indeed  that  in  this  advanced  age  they  could  not  get  that  gross 
nuisance  stopped. 

The  President  of  the  Section  (Mr.  James  Lemon)  said  that  some 
years  ago  the  cement  works  at  Southampton  were  a  very  great  nuisance 
indeed.      He  was  one  of  the  deputation  which   travelled  thi'ough 
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England  to  get  information  about  it,  and  they  harassed  the  manu- 
facturers until  they  at  last  induced  them  to  do  something,  and  the 
result  was,  that  at  Southampton  they  had  no  longer  any  nuisance 
from  these  works.  They  had  a  kind  of  cremator  at  the  cement  works 
and  the  fumes  passing  over  this  were  practically  consumed.  During 
the  last  few  years  they  had  had  no  complaint  to  make  of  any  annoy- 
ance or  nuisance  from  these  cement  works. 

Mr.  H.  L.  Teret  (Manchester),  replying  to  various  suggestions 
which  had  been  made,  said  that  at  Manchester,  as  had  been  men- 
tioned, the  hotels  and  Infirmary  were  a  source  of  nuisance,  and  they 
escaped  without  puiiishment.  If  a  manufacturer  had  created  as 
much  nuisance  for  three  minutes  in  the  hour  he  would  hare  been 
fined  £o,  and  he  contended  that  ^^■bat  was  wanted  Avas,  that  the  law 
should  be  administered  equally  in  all  cases.  There  ought  also  to  be 
a  ])roper  inspector  to  decide  if  the  nuisance  could  be  prevented. 
Where\er  black  smoke  could  be  prevented  it  must  be  done,  but  with 
regard  to  utilising  the  waste  products  of  smoke,  he  did  not  think  they 
could  see  any  way  to  do  that  at  present.  He  had  had  no  personal 
experience  of  the  fumes  from  cement  works,  but  he  had  been  told 
they  were  strongly  fertilising  in  their  properties. 


On  "  Drain  and  Soil-pipe  Ventilation  " — (icith  a  snqciestion)  —  hy 
H.  R.  Kenwood,  M.B.,  D.P.H.,  F.C.S. 

I  FEEL  that  it  is  unnecessary  for  me  to  insist  upon  tlie 
importance  of  this  subject ;  indeed,  it  is  admitted  in  the 
attemj)t  now  generally  made  to  bring  about  a  satisfactory 
Drain  and  Soil-])ipe  Ventilation  ;  nor  is  it  necessary  to  dilate 
upon  the  fact  that  danger  results  from  inefficiency — danger, 
that  is,  against  ^vliich  it  is  our  duty  and  our  proyince  to 
cope ! 

The  Model  Bye-laws  enact,  as  you  Avill  remember,  that  for  effi- 
cient yentilation  it  is  essential  to  provide  at  least  two  untrapped 
openings  in  the  drains.  These  openings  are  required  to  be  respec- 
ti\ely  as  near  the  upi)er  and  lower  extremities  of  the  drain  as 
practicable.  Paragraphs  (a)  and  (b),  section  65,  of  the  Bye-laws, 
with  res])ect  to  new^  streets  and  buildings,  prescribe  that  one  of 
the  two  requisite  openings  is  to  be  at  or  near  the  ground  level, 
and  is  to  consist  of  a  suitable  pipe  or  shaft,  or  a  disconnecting 
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diaiiilicr  or  inaiiliolc,  i»l:icc'(l  as  near  as  practicable  to,  hut  on  tlie 
house  side  of  the  traj) ;  and  the  second  ()\HiU\ii'^  is  to  he  hv  a 
vertical  pipe  or  shaft  (which  may  be  the  soil-pipe)  carried  U|)  as 
far  distant  from  the  other  opening  as  ])racticable,  to  a  lieight  of 
at  least  10  ft.,  but  so  as  to  avoid  risk  of  discharging  drain  air 
into  any  building.  Such  jjrovision  is  made,  of  course,  so  as  to 
procure  a  cun-ent  of  fresh  air  through  the  entire  length  of 
house  drain  (and  soil  pij)e  where  sucii  exists),  and  thus  to  ex- 
clude the  possibility  of  the  entrance  of  drain  air,  as  such,  into 
the  house. 

Now  what  are  the  conditions  wliich  may  be  lield  to  insure 
that  air  will  enter  an  o])ening  in  the  base  of  a  })ipe  say  40  feet 
high  and  escaj)e  at  its  ujiper  end?  There  is  no  natural  law 
with  which  I  am  acquainted  which  Avill  insure  this,  and  some 
provision  must  be  made  to  rarefy  the  air  in  the  pil>c,  and  thus 
considerably  diminish  its  pressure  :  as  by  warming  it  and  causing 
it  to  expand. 

AVith  regard  to  the  aspirating  effect  of  the  wind  blowing  over 
the  toj)  of  a  4-inch  ventilator,  with  its  outlet  protected  by  a 
small  wire  cap,  its  action  must  be  at  any  time  very  small  indeed, 
and  its  effect  is  prol)ably  not  felt  A-ery  low  down  the  pipe  ; 
and  cowls  do  not  add  to  this  effect.  Moreover,  the  only  factors 
which  need  seriously  concern  us  in  such  an  important  matter 
as  drain  and  soil-pi[)e  ventilation,  are  those  upon  which  we  may 
count  u[)on,  and  the  wind  not  only  "  bloweth  ichere  it  listeth,' 
but  also  ifhen  it  listeth. 

The  most  recent  and  imjjroved  method  is,  as  you  are  aware, 
to  carry  up  the  fresh  air  inlet  to  the  drain  and  soil-pipe  a  few 
feet  above  the  ground  level,  and  to  guard  the  opening  by  a  talc 
valve  flap  ;  and  it  is  the  examination  into  the  efficiency  of  sucIk 
provisions  that  I  have  more  es])ecially  concerned  myself,  tor  it 
represents  the  most  recent  and  ad\anced  sanitation  in  respect 
of  this  subject,  and  it  is  the  one  Avhich  is  now  confidently 
reconunended,  and  which  is  becoming  generally  adopted. 

My  tests,  then,  have  been  especially  directed  to  those  houses 
in  wliich  the  best  provisions  for  such  ventilation  obtain  I 

The  talc  valve  affords  a  capital  means  of  ascertaining  w  hen  an 
incurivnt  or  otherwise  is  taking  jilace,  and  in  those  cases  where 
it  is  lightly  hung,  kept  clean,  and  has  ])erfect  freedom  to  move 
within  the  valve-box,  it  is  a  delicate  indicator  of  such  currents. 
When  there  are  none  of  these  u|)on  the  inlet,  I  have  had,  ()f 
course,  to  resort  to  the  test  of  the  smoke  from  smouldering 
brown  pa])er,  or  to  note  the  effect  produced  upon  small  cai)tive 
hydrogen  balloons.  I  have  examined  100  of  these  val\e-guarded 
inlets  in  the  front  garilens  or  areas  of  houses,  chiefly  in  the 
district  of  Chelsea. 
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At  the  commencement  of  mv  investigations  I  found  pretty 
generally  that  the  valve  opened  and  shut  intermittently,  and 
that  the  extent  to  which  it  opened  also  varied,  and  I  naturally 
asked  myself  the  question,  why  this  intermittency,  and  why 
this  difference  in  degree  of  the  air-current "?  It  was  obvious 
that  if  in  the  soil-pipe  itself  conditions  obtained  Avhich  were 
sufficient  to  cause  the  air  to  ascend  it,  such  air  must  enter  the 
inlet  by  virtue  of  a  "  vis-a-fronte"  or  aspirating  effect.  Why 
then  should  this  aspirating  effect  vary  every  moment  as  it  does 
in  its  intensity,  and  become  a  negative  quantity  with  almost 
equal  frequency  ?  There  is  no  altering  condition  of  the  soil-pipe 
and  drain,  except  when  a  Avater-closet  is  being  used  for  any 
purpose,  and  how  often  is  this  ?  certainly  for  not  much  more 
than  twenty  minutes  altogether  in  every  day  I 

It  was  not,  therefore,  difficult  to  see  that  if  there  was  any- 
thing to  induce  soil-pipe  ventilation  at  all  within  the  drain  and 
soil-pipe,  that  something  must  be  a  constant  factor  upon  which 
we  could  reckon,  except  for,  say  20  minutes  every  day,  when  it 
was  disturbed  ;  and  that  the  valve  should  be  always  opened,  if 
not  always  motionless.  The  true  cause  of  the  intermittent 
and  varjing  extent  of  movement  in  the  valves,  was  clearly 
demonstrated  to  be  due  to  external  air  currents  (arising  from 
external  causes)  which  impinge  on  the  valve,  and  not  to  any 
causes  acting  within  the  drain  and  soil-pipes  themselves  :  and 
the  effect  of  such  external  air  currents  in  drain  and  soil-pipe 
ventilation  must  be  practically  nil,  and  cannot  do  much  more 
than  effect  a  movement  of  the  valve.  Valves  which  many 
would  call  "  acting  "  were  seen  not  to  act  when  external  influ- 
ences were  shut  off  as  completely  as  possible  by  a  card-board 
box,  arranged  so  as  to  admit  of  plenty  of  air  to  meet  any 
aspiration  (suction)  requirements,  but  so  as  to  prevent  the 
impact  of  an  external  and  independent  air  current.  And  in 
this  connection  I  would  point  out  that  it  is  not  sufficient  if  the 
wind  is  blowing — say  down  a  street — to  guard  the  opening  from 
the  wind  solely  in  the  direction  from  which  it  blows,  for,  of 
course,  it  is  deflected  by  steps,  porches,  etc.,  the  current  breaks 
up  and  eddies,  and  approaches  the  valve-box  from  almost  any 
direction. 

On  several  occasions  I  had  the  top  sashes  of  the  windows 
pulled  down,  and  the  inlets  being  close  to,  and  on  about  the 
same  level  as  the  part  of  the  window  opened,  the  movements 
of  the  blind  and  those  of  the  talc  valve  could  be  compared,  and 
these  were  always  found  to  be  perfectly  synchronous  and  to 
correspond  in  degree ;  and  this  again  clearly  demonstrates  the 
true  cause  of  the  valve  movements  in  the  majority  of  cases. 

To  further  convince  myself  however  of  the  fact  that  external 
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anil  independent  air-currents  were  responsible  fr)r  the  move- 
ments of  the  valve  in  the  f^reat  majority  of  cases,  I  then 
])rociu'ed  a  detached  valve-box  and  j)laced  it  alonf^side  that 
attached  to  the  drain  inlet,  and  found  that  the  movements 
in  the  two  cases  absolutely  synchronized  with  each  other. 
Lastly,  gentlemen,  where  on  the  same  day  different  valves 
have  been  workino; — I  prefer  to  put  it  that  way — in  different 
degrees,  I  have  frefpiently  found  a  solution  to  the  conundrum 
by  finding  that  some  are  more  protected  from  external  air- 
currents  by  ste[)s,  etc.,  than  others. 

I  would  also  warn  you  that,  in  conducting  such  investigations, 
the  fact  that  a  valve  is  seen  to  be  open  must  not  be  taken  as 
conclusive  evidence  of  its  "  workinfj."  There  are  tricksters  in 
every  trade,  and  I  have  met  with  some  cases  where  the  valve 
boxes  and  valves  are  so  fixed  anrl  fashioned,  that  the  valve 
hanging  plumb  never  closes  the  inlet,  exce[)t  when  a  back 
current  is  taking  place,  and  sometimes  not  even  then. 

Drain  and  soil-pipe  ventilation  to  be  thoroughli/  efficient 
should  be  constant ! — I  think  no  sound  sanitarian  will  dispute 
that  fact — far  less  do  I  fear  dissent  wdien  I  contend  that  an 
air-inlet  when  provided  should  take  vi  air  and  not  send  it  onf. 
I  am  convinced,  from  many  carefully  apj)lied  tests,  that  it  is 
comparatively  seldom  that  an  air-current  is  induced  to  ascend 
the  soil-pipe  and  ventilator ;  and  in  cAery  case,  where  there  is 
anything  at  all  taking  ])lace,  the  current  is  of  an  extremely 
ephemeral  nature,  and  is  apt  at  short  intervals  to  take  a 
diametrically  opi)osite  course,  to  descend  the  soil-pipe  and  drain 
and  to  escape  at  the  point  at  which  the  merest  tyro  in  physics 
could  tell  that  it  should  enter,  if  anything  at  all  is  taking 
jdace.  This,  however,  would  not  be  claimed  to  be  of  much 
im[)ortance  where  valves  are  provided  (and  hence  the  value  of 
this  addition)  save  that  it  shows  that  the  principle  is  defective. 

But  Avhat  shall  we  say  of  those  cases — numerous  as  they 
are — where  the  inlet  is  not  guarded,  and  foul  air  escapes  near 
sitting-rooms  and  pantrvsto  enter  by  the  open  windows?  Here 
is  a  real  source  of  danger  I  and  to  accentuate  this  fact  I  may 
point  out,  that  once  while  examining  such  nnprotected  inh'f/<, 
the  back  currents  of  air  which  frequently  escaped  here  occa- 
sioned in  me  an  acute  attack  of  diarrhoea. 

To  further  convince  you  of  the  occurrence  of  these  down 
currents,  I  might  add  that  in  one  or  two  cases  I  have  placed  a 
smoke-rocket  well  down  inside  the  iidet  pipe  for  fresh  air,  aiul 
noticeil  almost  the  whole  of  the  smoke  emerge  from  the  inlet 
opening.  In  two  cases  which  1  had  entered  in  my  book  as 
"acting  intermittently,"  when  I  came  to  apply  this  smoke- 
rocket  test  I  was  able  to  get  close  to  the  exit  opening  (about 
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40  feet  higli),  and  not  only  in  these  two  instances  did  I  not 
detect  the  slightest  escape  of  smoke,  bnt  on  applying  my  nose 
close  over  the  openino;  I  could  not  even  smell  the  faintest  trace 
of  it.  Meanwhile  a  friend  had  lieen  noting  the  escape  of  the 
ichole  of  the  smoke  in  heavy  clouds,  issuing  in  puffs  from  the 
inlet. 

If  there  is  any  natural  law,  which  might  be  expected  to 
induce  the  air  to  constantly  enter  at  the  so-called  inlet,  by 
what  controversion  of  that  law  can  it  be  imagined  that  air  shall 
escape,  to  almost  the  same  degree  as  it  enters,  from  the  same 
opening  ?  If  this  is  the  case — and  I  can  show  that  it  is — the  fact 
reflects  very  seriously  upon  the  efficiency  of  our  latest  provisions 
for  drain  and  soil-))ipe  ventilation  I  One  cannot  Avatch  one 
of  these  talc  valves  for  two  consecutive  minutes,  without  noting 
that  it  is  suddenly  applied,  under  a  slight  pressure,  against  the 
window  (or  a  cast  shoulder  in  the  face-plate)  of  the  valve-box, 
and  if  the  vahe  is  then  lifted,  smoke  is  blown  away  from  the 
inlet,  and  one's  face  commonly  acquires  a  deposit  of  fine  dust, 
and  one's  nose  is  assailed  by  odours  which  would  not  have  been 
courted. 

You  will  naturally  be  curious  to  hear,  and  you  have  the  right 
to  demand,  some  further  information  concerning  the  conditions 
under  which  I  have  tested  such  inlets.  You  will  not  consider 
that  I  lia^e  acted  unfairly  in  selecting  days  upon  which  air 
movement  was  not  too  active,  although  on  every  occasion  there 
has  been  a  distinct  though  light  breeze  blowing  ;  the  shade 
temperature  has  varied  upon  the  different  days  on  which  I  haxe 
worked  from  5(5  to  73,  the  Barometric  pressure  from  29'84  to 
3()"25.  I  have  kept  a  list  of  the  houses,  the  days  upon  which 
they  were  examined,  together  with  the  above-mentioned  atmo- 
spheric conditions  existing  on  these  days,  and  the  results  of  the 
lOO  tests  applied  have  been  entered  under  three  headings,  r.^. — 

(\.)  "Xot  acting."     These  formed  58°/^. 

(2.)  "  Valve  only  verv  occasionally  opened."  These 
formed  23°/,,. 

(3.)  ''  Intermittently  opened  and  shut  with  about  equal 
frequency."     These  instances  formed  19°/^. 

It  must  be  luiderstood  that  these  results  apply  to  inlets  from 
Avhich  all  external  air  currents  have  been  shut  off,  and,  in  all 
alike,  there  were  evidences  of  frequent  back  currents  when  the 
valves  were  removed,  and  the  smoke  test,  and  that  of  captive 
hydrogen  balloons,  were  employed. 

I  have  also  noted  the  height  (as  judged  by  the  number  of 
stories  of  each  house),  and  the  course  and  point  of  termination  of 
the  soil-pipe  and  ventilator.  I  find  that,  very  contrary  to  one's 
expectations,  where  talc  valves  are  applied  to  the  inlet,  that  the 
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movements  of  these  do  not  appear  to  be  influenced  eitlier  by  the 
hoiirht  of  the  exit  openinij  (I  have  not  examined  houses  of  more 
than  four  stories — i.e.,  about  oO  feet  lii<zh),  or  bv  the  number 
and  nature  of  the  bends  in  siicli  pipes.  Most  of  these  liave  been 
carried  nj)  straiijlit  above  the  eaves,  but  in  one  remarkable 
instance — remarkalde  inasmuch  as  it  was  one  of  a  very  few 
instances  in  which  I  found  any  tendency  to  an  aspiration  effect 
inchiced — there  were  two  rectangular  bends,  which  are  sufficient 
in  themselves,  by  the  resistance  they  offer  to  the  flow  of  air  to 
diminish  the  velocity  of  any  current  to  one  quarter  the  original  I 
Sul)-section  4,  Section  (5.5,  of  the  Model  Bye-laws  with  respect 
to  New  Streets  and  Buildings  has  been  framed  with  an  eye  to 
this  fact,  though  it  would  appear,  on  the  evidence  of  this  test 
to  be  of  no  great  import,  it  runs  as  follows : — "  no  bend  or  angle 
shall  (except  where  unavoidable)  be  formed  in  any  pipe  or  shaft 
used  in  connection  with  either  of  the  arrangements  specified." 
In  s])ite,  however,  of  the  great  resistance  offered,  and  judr/ing 
In/  the  valve,  the  inlet  was  actin";  with  greater  force  than  a 
neighbouring  one  in  the  same  street  which  had  the  additional 
advantage  of  a  straight  soil-pipe  and  ventilator.  One  is  ac- 
quainted with  the  fact  that  the  unexpected  is  apt  to  happen 
with  great  persistency  in  this  world,  but  when  we  find  soil-pipe 
A-entilation  subverting  all  the  laws  of  physics,  it  is  logical  to 
attack  eitlier  the  one  or  the  other  as  being  at  fault.  Gentlemen, 
it  is  the  soil-pipe  ventilation  I 

An  idea  which  has  occurred  to  me  is  so  simple  that  I  can  lay 
no  claims  to  ingenuity,  indeed  the  principles  of  its  application 
are  so  widely  in  vogue  for  other  and  diiferent  ]nirposes,  that  I 
do  not  claim  to  have  exercised  any  originality,  and  when  I  came 
to  consider  if  there  were  any  moans  of  remedying  the  present 
unsatisfactory  condition  of  drain  and  soil-pipe  ventilation.  It 
occurred  to  me  so  sponianeoiif^hj  that  I  could  not  believe  for 
some  time  that  it  harl  not  been  already  suggested — if  not  prac- 
tised. I  have  failed  however,  strange  to  say,  in  finding  any 
reference  to  it  Avhatever ! 

I  have  always  been  struck  with  the  persistence  with  which 
the  bath  room — and  nowadays  such  is  growing  to  l)e  considered 
almost  a  necessity  in  every  house — insists  upon  adjoining  the 
water  closet;  why  not  therefore,  where  this  is  the  case,  take 
advantage  of  the  hot-water  circulation  system  to  create  the 
up-draught  in  the  soil-pipe,  which  of  course  runs  up  the  wall 
innnediately  outside  the  water  closet?  It  occurred  to  me  that 
all  which  was  necessary  was  to  connect  a  length  of  piping  with 
the  hot-water  circulation  system,  it  would  only  involve  the 
removal  of  a  brick  in  order  to  take  this  i^iping  through  the 
wall,   two  coils  could   then   be  conducted  round  the   soil-pipe 
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and  ventilator,  and  the  piping  then  returned  into  the  hot-water 
circnhition  system  again.  The  advantage  to  be  gained  by  taking 
off  this  loop  from  the  highest  point  to  which  the  hot-water 
circulation  system  reaches  is  too  obvious  to  need  anything  but 
mention  I 

Before  the  plan  was  put  in  operation  I  had  some  misgivings 
as  to  whether  the  increased  resistance  by  friction  which  would 
thereby  be  offered  to  the  flow  of  water,  would  affect  its  circula- 
tion, and  accordingly  I  recommended  that  the  curves  should  be 
made  gradually  spiral,  rather  than  horizontal,  so  as  to  diminish 
friction.  I  also  doubted  whether  the  fact  of  thus  conducting 
the  hot  water  outside  the  house  would  affect  the  supply  of  hot 
water  to  the  bath.  Both  these  misgivings  I  find — a  friend 
lia\irig  kindly  put  the  plan  in  operation — have  not  been  justified! 

The  only  other  point  Avhich  it  occurs  to  me  can  be  raised  is, 
as  to  wdiether  the  part  exposed  may  not  be  affected  by  frosts  in 
the  winter — of  this  I  am  assured  by  competent  authorities,  that 
if  such  exposed  piping  is  incased  in  felt  and  boarded  in,  there 
is  absolutely  no  risk  whatever — no  luatter  how  severe  the  weather. 

1  must  next  speak  of  its  efficiency  I  In  the  first  place  I  would 
again  adduce  two  points  which  we  should  aim  at  achieving,  viz., 
that  drain  and  soil-pipe  ventilation  should  be  made  constant — 
and  there  can  be  no  doubt  that  if  this  plan  induces  a  current  at 
all  it  must  of  necessity  be  a  constant  one — and  also  that  the 
danger  of  the  inlet  allowing  vitiated  air  to  escape,  where  no 
valves  are  ap|)lied,  must  be  guarded  against.  I  would  remind 
you  that  the  hot  water  circulation  is  in  action,  as  a  rule,  when- 
ever the  kitchen  fire  is  alight,  which  in  the  majority  of  houses 
(especially  in  this  age  of  late  dinners)  is  all  day  long  and  late 
through  the  evening,  through  summer  and  winter  alike  ;  and 
that  even  through  the  night  the  pipes  remain  charged  with  warm 
water.  Under  ordinar}'  circumstances  no  advantage  is  taken  of 
this  hot  water  circulation,  save  when  the  bath  is  used ;  but  that 
when  such  a  plan  as  I  have  indicated  is  adopted,  it  is  always 
effecting  some  good  in  subserving  drain  and  soil-pipe  ventilation. 

Does  the  plan  ensure  a  constant  entrance  of  fresh  air  into 
the  inlet,  and  altogether  do  away  Avith  down  drafts  ?  I  am  in 
a  position  to  say  that  in  the  case  in  which  it  has  been  applied 
that  most  assuredly  it  does,  and  that  its  effect  has  been  uni- 
formly satisfactory  when  tested  under  vai'ving  conditions  of 
the  atmos]ihere ;  that  the  opening  of  the  ground  level  thus 
becomes  invariably  an  inlet;  and  that  the  draft  created  is 
sufficient  to  draw  in  the  smoke  of  burning  pajier  from  a 
distance  of  6  inches  from  the  opening,  when  the  external 
atmosphere  is  quiescent  and  external  air-currents  are  provided 
atrainst. 
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If  then  tlie  ])lan  is  efficient — iiiid  it  appears  to  be  so — it  will 
provide  a  comi)aratively  costless  and  a  very  simple  means  of 
effeotino;  a  greatly  improved  drain  and  soil-pipe  ventilation, 
wliich  will  be  welcome  to  those  of  us  who  consider  that  if  such 
ventilation  is  a  necessity  at  all,  it  should  also  be  a  necessity  to 
effect  it  with  the  greatest  possible  degree  of  efficiency ! 


Dr.  J.  GrBovES  (Carisbroke)  said  that  people  too  often  lost  sight 
of  the  fact  that  there  was  a  natural  law  which  controlled  ventilation 
everywhere — the  law  of  the  ditfusion  of  gases.  If  Engineers  would 
only  keep  this  law  always  in  view  there  would  not  be  so  manv 
lamentable  and  ridiculous  failures.  Of  course,  if  they  made  the  air 
in  the  soil-pipe  warmer  than  the  sewer  air  the  air  would  pass  up. 
but  if  the  air  in  the  sewer  was  warmer  than  they  made  the  air  in  the 
soil-pipe  it  would  go  down. 

Mr.  J.  H.  Ball  (Portsmouth)  said  this  matter  was  one  in  which 
even  those  of  them  who  had  been  the  least  time  at  work  had  had 
some  experience.  Quite  recently  he  came  across  an  instance  of  the 
value  of  inlet  ventilation  at  the  foot  of  the  soil-pipe.  He  had 
examined  two  adjacent  veutilating-pipes,  one  of  wliich  smelt  very  bad, 
while  the  other  was  quite  sweet.  On  examination  he  found  that  the 
air  inlet  near  the  foot  of  the  one  which  was  offensive  had  been  closed, 
wliile  in  the  other  the  current  of  air  kept  passincr  at  all  times,  and 
the  soil-pipe  was  free  from  smell.  One  more  difficulty  in  the  way  of 
getting  ventilation  in  house-drains  as  distinct  hom  sewers  was  that 
the  local  authorities  were  so  dreadfully  handicapped  in  their  insistance 
upon  the  right  system,  and  the  inspection  of  that  system  when  it  had 
been  carried  out.  He  thought  it  would  be  a  matter  of  the  greatest 
public  service  if  they  could  get  some  one  of  undoubted  experience  to 
insist  upon  the  advisability  of  bodies  who  had  the  health  of  a  district 
entrusted  to  them  having  powers  to  see  that  proper  sanitary  arrange- 
ments in  this  respect  were  carried  out  in  every  house. 

Mr.  "\V.  H.  AxFORD,  M.B,  (Southsca),  speaking  as  a  medical  man, 
said  he  regarded  it  as  the  duty  of  the  profession  to  which  he  beloneod 
to  prevent  rather  than  to  cure  disease.  The  dilHculties  they  met  with 
from  obstiuacy  and  ignorance  were  wonderful,  and  in  this  matter  of 
insanitary  arrangements  in  houses,  as  matters  now  stood  thev  could 
only  do  away  with  the  nuisance  after  the  evil  was  done,  lie  had 
con\e  to  the  conclusion  that  house  drainage  ought  to  be  done  by  the 
local  authority,  and  not  left  to  the  owner  or  builder  of  the  house. 
The  authority  should  do  the  work  and  charge  the  cost  to  the  owner. 
They  had  in  Portsmouth  a  uuist  elaborate  system  of  drainage,  satis- 
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factory  in  the  extreme,  but  the  house  connections  were  in  many 
cases  not  so  satisfactory  as  they  ought  to  be.  The  difficulty  was  that 
people  did  not  know  how  to  do  it,  or  would  not  go  to  the  expense. 
Therefore  he  contended  that  the  authority  should  do  the  work  as  it 
ought  to  be  done,  and  charge  it  to  the  owner.  That,  he  felt,  would 
be  the  only  way  to  insure  a  lower  death-rate  from  infectious  diseases. 

Mr.  To:m  Xaxsox  (London)  said  it  is  always  well  to  strive  after 
the  ideal,  but  often  there  is  a  great  distance  betwixt  the  ideal 
and  what  is  actually  efficient.  The  ideal  of  drain  ventilation  is  the 
passage  of  a  constant  current  of  fresh  air  through  the  drain.  The 
SL-heme  foreshadowed  by  the  reader  of  the  paper  was  not  an  impossible 
one,  and  should  the  necessities  of  a  case  require  it  he  would,  be  one 
of  the  first  to  adopt  it.  He  thought  that  efficient  ventilation  could 
be  obtained  by  fixing  the  ventilating-pipe  on  a  wall  having  a  south- 
east, south,  or  west  aspect,  so  that  it  might  be  warmed  by  the  sun  in 
hot  weather,  and  the  ordinary  current  increased  when  putrefaction 
was  most  rapid  ;  this  would  keep  the  house-drain  sweet  without 
going  to  the  expense  of  Dr.  Kenwood's  scheme. 

Mr.  "W'lLLiAM  Challoxek  (Blackpool)  said  that  it  had  fallen  to 
his  lot  to  be  one  of  the  much  abused  individuals,  a  plumber,  and  Dr. 
Kenwood's  paper  dealt  with  that  portion  of  sanitary  work  with  which 
plumbers  were  most  intimately  concerned.  The  town  of  Blackpool, 
from  which  he  came,  was  in  an  especially  favoured  position  in  this 
respect,  for  they  had  a  sanitary  inspector  and  staff  of  men  who  had 
nothing  to  do  but  inspect  drains,  on  the  house-to-house  principle. 
He  was  rather  afraid  that  the  cure  suggested  by  Dr.  Kenwood  would 
not  act  well  in  practice.  There  would  be  a  difficulty  in  keeping  the 
water  at  a  sufficient  heat,  with  an  ordinary  bath  supply,  to  be  of  any 
avail  when  placed  round  the  soil-pipe,  and  be  did  not  think  that  one 
could  be  quite  sure  of  preventing  its  freezing  in  winter  unless  it  was 
covered  with  felting  or  some  similar  protection.  He  was  also  rather 
inclined  to  think,  as  Dr.  Groves  had  suggested,  the  order  of  ventilation 
might  lit  times  be  reversed.  AVith  regard  to  mica  flaps,  as  the  reader  of 
the  paper  had  said,  he  had  found  them  break  easily,  and  they  required 
constant  attention,  which  domestic  servants  did  not  give  to  them. 
One  of  the  principal  causes  of  their  breakage  was  the  pressure  of  air 
in  the  inlet-pipe,  when  the  closet,  probably  a  couple  of  stories  higher, 
was  discharged  into  the  soil-pipe.  The  prevention  of  all  the  evils 
Dr.  Kenwood  describes  can  be  effected  without  any  of  these  contri- 
vances ;  in  a  system  of  house-drains  effectually  trapped  from  the  main 
sewer  and  the  inside  of  the  house,  but  open  from  inlet  to  outlet,  if 
the  inlet  was  carried  up  above  the  eaves  and  the  outlet  a  little  higher 
up  the  chimney  stack,  if  convenient,  and  if  not  up  the  roof  to  the 
ridge,  then  the  constant  displacement  of  air  in  the  soil-pipe  and 
drains  by  the  discharge  of  closet,  bath,  sink,  and  rain-water  gullies 
would  of  itself,  by  natural  means,  prevent  any  danger  or  nuisance 
arising  from  stagnation  of  air  in  the  drains,   and   any  emanations 


DISCUSSION,  105 

that  miglit  arise  would  bo  delivered  by  either  the  intended  inlet  or 
outlet,  and  in  either  case  high  enough  in  the  air  to  be  practically 
harmless. 

jNIr.  G.  J.  SvMOXs,  F.E.S.  (London),  said  that  the  real  question 
was  that  of  the  specific  gravity  of  the  twf)  liquids.  Cold  air  descended 
\\hil<!  warm  went  up,  and  in  that  they  had  the  real  explanation. 
AVith  regard  to  Ihis  question  of  ventilation  he  desired  to  direct 
attention  to  the  clear  and  able  article  by  Mr.  AV.  N.  Shaw,  F.R.S., 
on  "  Warming  and  Ventilation "  in  the  "  Treatise  on  Hygiene," 
which  had  just  been  issued  by  Mr.  Shirley  Murphy  and  Dr. 
Stevenson. 

Mr.  W.  J.  Fletchee,  F.E.I.B.A.  (Wiraborne),  said  there  was 
nothing  in  sanitary  arrangements  more  important  than  the  question 
they  were  now  discussing.  It  was  no  use  having  house  drainage 
carefully  designed  and  executed  unless  the  drains  were  ventilated 
properly,  and  he  hoped  nothing  that  had  been  said  would  prevent 
people  maintaining  the  system  at  present  laid  down  in  the  Model 
Bye-laws  of  having  the  two  untrapped  openings  in  every  system  of 
house  drainage  until  something  better  was  found  out. 

The  PnEsiDEXTof  the  Section  (Mr.  James  Lemox,  F.E.I.B.A.)  said 
he  looked  upon  the  ventilation  of  drains  in  the  light  of  a  safety  valve, 
and  he  should  be  very  sorry  if  any  discussion  they  had  should  make 
the  general  public  lose  confidence  in  the  ventilation  which  already 
existed.  Though  the  system  now  adopted  was  inefiicient,  he  should 
be  very  sorry  to  see  the  day  come  when  the  ventilation  should  be 
given  up,  for  in  some  form  it  was  essential.  They  might  criticise 
more  or  less  the  model  Bye-laws  issued  by  the  Local  Government 
Board,  but  let  them  consider  the  conditions  of  towns  which  had  no 
Bye-laws  at  all  !  A  case  had  recently  been  brought  to  his  notice 
in  which  it  took  about  five  years  to  get  Bye-laws  passed  for  a  town, 
and  the  only  remedy  he  could  suggest  to  avoid  such  difficulties  was 
that  a  Building  Act  should  be  passed  to  do  away  with  Bye-laws 
altogether.  They  had  a  Building  Act  for  the  Metropolis,  and  he  did 
not  see  why  they  should  not  have  one  for  the  whole  of  the  country. 
Local  surroundings  could  be  dealt  with  by  the  local  authority,  but 
the  strength  of  a  wall  was  the  same,  and  the  laws  of  gases  were  the 
same  all  over  the  kingdom.  And  there  would  moreover  be  this 
advantage  about  it :  there  would  be  a  certain  amount  of  appeals,  and 
the  decisions  which  were  given  would  be  of  use  in  guiding  the 
community  at  large,  the  one  law  governing  them  all.  The  sooner 
they  got  legislation  of  that  kind  the  better  it  would  be  for  all  the 
country. 

Mr.  H.  E.  Kenwood,  AI.B.  (London),  in  replyijig  to  the  discussion, 
said  the  question  had  been  raised  as  to  whether  the  suggestion  which 
he  had  made  would  be  satisfactory  in  practice;  well,  it  had  been  jnit 
into   practice   and   was   found   to   work  most  elKciently.     lie   was 
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assured,  in  the  case  where  it  had  been  tried,  that  the  provision  "was 
sufficient  to  create  a  continuous  indraught ;  but  he  regi-etted  the  fact 
that  hitherto  he  had  not,  himself,  had  the  opportunity  of  witnessing 
the  plan  in  operation.  With  regard  to  the  accusation  made  that  the 
aim  of  a  constant  up-current  was  too  idealistic,  be  urged  that  they 
must  go  for  ideals  or  they  would  cease  to  make  progress.  In  aiming 
at  an  ideal  the  result  was  never  more  than  an  improvement  in  the 
original  state  of  things  ;  the  ideal  itself  was  never  reached.  He  did 
not  consider  that  any  suggestion  likely  to  effect  good  should  be 
considered  too  idealistic  when  it  had  reference  to  the  Public  Health. 
As  to  the  question  of  aspect,  he  thought  it  was  going  rather  too  far  to 
suggest  that  aspect  alone  would  insure  a  sufficient  dilFerence  in  the 
temperature  all  the  year  round,  to  effect  much  in  the  matter  of  drain 
and  soil-pipe  ventilation,  though  it  was  doubtless  a  factor  which 
should  be  taken  advantage  of  whenever  possible,  when  planning  the 
sanitary  provisions  of  a  house.  He  could  assure  the  gentleman  who 
feared  the  effects  of  frost  that  it  would  be  found  practicable  to  guard 
against  this  danger  in  the  manner  he  had  indicated  in  the  Paper, 
i.  e.,  by  the  use  of  felt  and  a  wooden  casing.  "With  regard  to  I)rs. 
Stevenson  and  Murphy's  "  Treatise  on  Hygiene,"  mentioned  by  Mr. 
Symons,  it  could  be  read  with  the  greatest  advantage  by  all ;  and 
Prof.  Shaw  had  contributed  a  most  able  article  upon  "  Warming  and 
A'entilation,"  in  which  the  physics  of  the  subject  were  treated  of  most 
exhaustively,  and  from  which  much  valuable  information  might  be 
gleaned.  In  conclusion  he  thanked  those  present  for  the  kindly 
interest  with  which  they  had  received  the  paper. 


On  "  The  FoUution  of  Fivers  and  Canals  hy  Manufacturing  and 
Industrial  operations:  with  special  reference  to  recent 
processes  for  the  prevention  of  such  pollution,''  by  W. 
Hepwoeth  Collins,  F.C.S.,  F.G.S.,  F.R.M.S.,  &c.,  &c. 

The  recent  action  of  many  of  our  County  Councils  and  Sani- 
tary Authorities,  together  with  trading-concerns  and  rii)arian 
owners  possessing  pecuniary  interests  in  the  preservation  of 
Avater-rights  and  river  and  canal  carriage,  has  undoubtedly 
A\rouo;bt  much  good,  and  served  a  most  useful  purpose  in  calling 
])ublic  attention  to  the  alleged  danger  to  public  health  arising 
from  the  grave  pollution  of  rivers  and  canals  by  matter  other 
tliau  sewage. 

In  speaking  of  this  pollution,  I  purpose  diyiding  the  term 
"pollution"  into  two  separate  and   distinct   parts: — 1st.  The 


W.    IIEI'WOUTU    COLLIN'S.  lit? 

pollution  by  munufacturiiiij;  an<l  industrial  operations;  and 
2ud.  TIk'  pollution  by  town's  sewa<;e ;  but  I  only  purpose 
dealing  witli  and  considering  the  former  of  these  in  this  j>aper. 

"  The  diffi(;ult  problem,"  as  my  late  friend  Dr.  Angus  Smith 
described  the  river  pollution  by  manufacturing  refuse  question, 
would  now  appear  to  be  no  longer  difficult;  and  it  is  a  subject 
for  more  than  surprise  at  the  absolute  apathy  dis[)layed  by  many 
of  the  local  authorities,  constituted  to  deal  with  the  matter,  in 
exercising  the  powers  conferred  uj)on  them  under  the  Local 
Government  Board  Acts,  and  the  Rivers  Pollution  Prevention 
Acts. 

The  importance  of  the  question  cannot  be  over  estimated,  and 
this  is  evidenced  by  the  fact  that  nearly  every  volume  of  the 
Transactions  of  this  Institute  contains  valuable  contributions  on 
the  subject  by  many  of  our  most  eminent  sanitarians  and 
chemists. 

The  extent  also  to  which  the  matter  has  engaged  the  attention 
of  the  inventive  mind  is  exhibited  by  the  Official  Journal  of  the 
Patent  Office,  which,  at  the  same  time,  indicates  the  character 
of  the  outside  attention  which  has  been  applied  in  endeavouring 
to  secure  the  desired  end  by  simple  and  economical  njeans ;  and 
to  effect  this  in  such  a  manner  as  to  thoroughly  prevent  any 
complaint  or  objection,  at  present  in  most  cases  only  too  well 
founded,  of  effluvium  nuisance  arising  therefrom,  and  a  con- 
sequent danger  to  public  health  thus  created. 

It  is,  somewhat  unfortunately  perhaps,  a  common  practice 
when  speaking  of  sewage  to  include  in  such  a  term  the  waste 
waters  from  manufacturing  operations,  which  in  many  cases 
pass  directly  into  the  sewers,  although  we  can  hardly  look  upon 
sewage  as  composed  solely  of  human  excrement  diluted  witli 
water,  but  as  water  polluted  with  a  variety  of  other  matters  of 
an  organic  character  in  suspension  and  solution  in  varying 
quantities. 

The  refuse  or  waste  waters  from  many  of  our  manufacturing 
and  industrial  processes  are  passed,  in  multitudes  of  cases,  direct 
into  the  sewers,  Avith  obviously  dangerous  results,  which  we  shall 
consider  later.  In  the  case  of  large  works,  generally  situated 
on  or  near  a  stream  or  canal,  the  river  or  water  from  other 
sources  made  use  of  in  the  works  is  afterwards  passed  directly 
into  the  river  again  but  in  a  highly  polluted  condition  through 
its  admixture  with  the  special  matters  made  use  of  in  the 
several  technical  processes  carried  on  in  such  works. 

These  effluent  waters,  in  most  cases  highly  polluted  with 
mineral  arnl  organic  matter  of  a  poisonous  or  dangerous  nature, 
are  then  permitted  to  pass  into  the  nearest  watercourse  and 
thus   brouifht   into   intimate   admixture   with   the  sewage    and 
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organic  matter  contained  in  sucli  stream  and  the  adjacent  river, 
and  more  or  less  chemical  action  is  thus  immediately  set  up. 

The  foulness  of  the  river  is  thus  increased  as  it  flows  alono;, 
and  time,  together  with  other  peculiar  facilities,  is  thus  afforded 
to  enable  chemical  reaction  and  decomposition  of  the  complex 
organic  matters  contained  in  both  sewage  and  manufacturing- 
refuse  to  progress. 

These  matters  thus  acting  and  re-acting  on  each  other  render 
the  water  not  only  most  offensive  to  the  sense,  but  also  a  prolific 
source  of  injury  to  health  by  its  abundant  nauseous  gaseous 
emanations. 

There  can  be  no  doubt  that  our  rivers  and  streams  in  this 
state  are  absolutely  injurious  to  health,  and  in  a  condition  to 
readily  encourage,  foster,  and  propagate  a  typhoid  or  similar 
malignant  outbreak. 

In  spite  of  the  "  Rivers  Pollution  Prevention  Acts,"  of  the 
enormous  amount  of  money,  public  and  otherwise,  expended  on 
works  for  the  mitigation  of  river-pollution,  and  in  litigation 
connected  therewith,  it  is  most  unfortunately  the  case  that  the 
rivers  and  canals  are,  in  general  terms,  more  polluted  and  in  a 
Avorse  state  of  filthiness  than  they  used  to  be,  although  they  are 
probably  less  polluted  by  sewage  matter  in  its  gross  condition. 
As  an  instance  in  point,  the  following  results  of  my  anahses 
show  the  state  of  the  Irwell  at  Manchester  in  1882,  and  during 
the  present  year  : — 

Table  I. 


Sample  Marked. 


May,  1882. 


May,  1S92. 


1.     Total  Solids 

122-93 

23-43 

99  50 

17-26 

0-963 

6-390 

16064 

2.     Total  Orfanic  Matter     

59-64 

3.     Total  Mineral  Salts 

101-00 

4.     Total  Solids  in  Suspension   

29-63 

5,     Ammonia 

0-90 

6,     Chlorine    

11-946 

7.     Oxygen  absorbed  in  one  hour 

2-900         '          4-900 

In  the  case  of  an  "  industrial  river,"  the  clear  bright  water 
rising  from  the  hillside  comes  to  the  first  manufacturer  who  has 
works  on  the  stream,  and  he  takes  for  his  purposes,  whatever 
they  may  be,  that  which  the  people  in  the  towns  would  be 
glad  of  for  domestic  use.  If  used  simply  for  power,  it  leaves 
his  works  without  receiving  any  injury  ;  but  because  it  is  pure 
and  clean  it  is  immediately  taken  up  by  the  dyer,  calico-printer, 
bleacher,  paper-maker,  woollen  manufacturer  and  dyer,  each  of 
whom  requires  such  water.     After  they  have  done  with  it  they 
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pass  it  from  their  works  in  a  more  or  less  liiglily  polluted  con- 
dition, lis  the  followini^  residts  of  my  analyses  indicate  : — 


Table  II. — Ejffiuentfrom 

Paper  Ma 

nufacturing. 

Sample  Marked. 

Water 
before  use. 

Effluent 
No.  1  Mill 

Effluent 
No.  -i  MUl. 

Effluent 
No.  i  Mill. 

1.  Total  Solid  Matter     

10-6 
2-3 
6-7 

1-6 
0-55 

4 -.50 
5-05 

81573 

56-23 

109-50 

65000 

1-96 

11-00 

12-96 

1074-30 

69-(X) 

100-00 

905-30 

4-67 

12-9J 

17-57 

1445-53 

2.  Total  Organic  Matter    

3.  Total  Mineral  Matter    

4.  Total  Solids  in  Suspension. 

5.  Temporary  llardncsa    

6.  Permanent  Hardness    

7.  Total  Uarduess  

106-53 

97-00 

1240-00 

b-m 

13-63 
18-63 

Table  lll.Strong 

A  Ikaline  Ejfiuent  from  Papei 

•  Works. 

Sample  Marked. 

Effluent  from 
Straw  Boiler. 

Effluent  from 
Esparto  Boiler. 

Effluent 
Wood  Pulp. 

1.    Total  Solids  and  Alkali  

5-9 
7-3 

8d-8 

6-2 

9-0 

84-8 

50 

2.     Total  Organic  Matter  

6-2 

3.     Water 

88-8 

Table  IV. — Ejffiuent  from  Bleach  Works. 


Sample  marked. 

Water 
before  use. 

No.  1  Works 
Effluent. 

No.  2  Works 
Effluent. 

1.    Total  Solid  Matter   

16-1 
2-6 

11-5 
2-0 
1-1 
6-3 
6-4 

1351-62 
46-32 
605-30 
70000 
12-30 
21-00 
33-30 

1491-30 

2.     Total  Organic  Matter  

41-00 

3.     Total  .Mineral  Matter  

500  00 

4     Total  Solids  in  Sii.'spension 

950-30 

6     Tem|)orarv  Hardness  

16-20 

6      I'ermanent  Hardness  

25-30 

7      Total  Hardness ■ 

41-50 

Table  V. — Ejfluent  from  Dye  Works. 


Sample  marked. 

Water 
before  use. 

No.  1  Works 
Effluent. 

No.  2  Works 
Effluent. 

1      Total  Solid  Matter  

21-12 
3-92 

14-20 
300 
1-40 
5-50 
6-90 

378-60 

29-60 

149-00 

200-00 

6-2 

10-9 

17-1 

368-40 

2.    Total  Organic  Matter  

3     Total  Jliueral  Matter  

3200 
12U-40 

4      Total  Solids  in  Suspension 

21600 

7-3 

15-0 

7     Total  Hardness 

22-3 

200 
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Table  YI. — Effluent  from  Calico  Printing  Works. 


Sample  marked. 

Water            No.  1  Works    j    No.  2  Works 
before  use.             EEBuent.                EfQuent. 

1.    Total  Solid  Matter  

20-50 
6-20 

10-30 
400 
0  90 
3-65 
4-55 

385-13 
39-60 
139-53 
206-00 
11-50 
17-00 
28-50 

'      306-70 

2.     Total  Organic  Matter 

30-20 

3.     Total  Mineral  Matter  

120-UO 

4.  Total  Solids  in  Suspension 

5.  Temporary  Hardness  

156-50 
12-H3 

6.     Permanent  Hardness  

19-00 

7.    Total  Hardness 

31-63 

To  all  these  industries,  and  others  besides,  pure  dean  water 
is  a  necessity,  and  it  must  be  got  from  the  spring,  river,  or  well ; 
or  if  from  other  sources  it  must  undergo  certain  filtering  and 
cleansing  processes  before  being  fit  for  use  in  any  of  the 
industries  referred  to.  It  is  hardly,  therefore,  a  matter  of 
sur})rise  to  find  works  upon  works  engaged  in  such  industries 
occupying  sites  on  a  stream  up  to  within  a  few  hundred  yards 
of  its  source.  The  result  of  this  is,  of  course,  to  absorb  the 
whole,  or  nearly  the  whole,  volume  of  the  stream  which  is  the 
outlet  of  the  drainage  of  the  adjacent  country;  a  fin-ther  result 
is  to  put  on  one  side  altogether  the  right  of  the  dweller  on  the 
bank  of  the  stream,  and  general  riparian  rights  to,  and  interests 
in,  the  use  of  the  water  of  the  stream. 

By  this  action  it  would  appear  to  be  sometimes  assumed  by 
the  polluter  that  the  extent  of  the  evil,  or  the  magnitude  of  the 
profits  arising  from  the  abuse  of  the  water  in  various  processes 
of  manufacture  is  in  itself  a  sufficient  justification. 

It  is  only  in  very  rare  instances  that  anything  in  the  shape 
of  serious  efforts  have  been  made  by  such  manufacturers  to  deal 
with  their  effluent  waters ;  and  generally  such  attempts  have 
taken  the  form  of  inadequate,  clum.sy,  and  badly  designed 
settling  tanks  and  filter-beds,  or  arrangements  for  straining  the 
foul  water  through  canvas  or  coarse  cloth,  followed  by  very  im- 
perfect filtration.  But  in  a  very  gi-eat  number  of  cases  the 
foul  waters  are  simply  allowed  to  pass  away  as  best  they  can, 
without  any  effort  being  made  to  effect  any  improvement  or  to 
remove  the  rJoUatincT  and  noxious  matters  with  which  the  water 
has  become  so  grossly  contaminated. 

These  foul  waters  are  thus  rendered  dangerous  to  animal  and 
vegetable  life ;  and  thence  by  passing  along  into  the  rivers,  and 
mixing  with  the  sewage  matter  contained  therein,  a  fresh 
danger  arises. 

The  river  is  thus  converted  into  a  most  noxious  and  oifensive 
liquid,   destructive  to  animal  and  vegetable    life   alike,  and   a 
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grave  daiif^cr  to  tlie  puljllc  at  larf^e.  Tho  whole  voIuiik,'  of 
water  is  tlius  rendered  not  only  useless,  Init  absolutely 
dangerous,  without  previous  purifieation,  to  those  lower  down 
the  stream. 

The  blaejc,  filthy,  fetid  river,  carrying  with  it  every  species  of 
abomination  thus  proceeds  on  its  course — a  common  sewer. 
The  Municipal  and  other  sanitary  authorities  comj)laiii, generally, 
that  the  rivers  are  |)olluted  by  sewage  and  nianntacturing 
refuse  of  all  kinds  before  the  waters  reach  tliem  ;  that  such 
rivers  are  offensive  to  the  sight  and  smell ;  that  they  are 
dangerous  to  health  ;  that  they  are  injurious  to  steam  engines 
and  machinery.  But,  in  spite  of  all  this,  such  authorities  all 
continue  to  pour,  and  allow  to  be  poured,  all  kinds  of  liquid 
filth  into  the  streams,  and  thereby  convert  them  into  common 
sewers. 

It  would,  therefore,  appear  to  he  a  decided  advantage,  from 
every  point  of  view,  to  j)revent  the  waste  polluted  waters  from 
industrial  operations  mixing  with  sewage  matter  at  all.  There 
does  not  appear  to  he  any  reasonahle  cause  why  every  manu- 
facturer should  not  be  compelled  to  deal  with  his  polluted 
waters  on  his  own  premises. 

The  prevention  of  pollution  hy  li([uid  manufacturing  refuse 
undoubtedly  possesses  very  much  more  formidable  ditHculties 
than  dealing  with  sewage  alone ;  while  the  difficulty  of  dealing 
with  the  compound  pollution — sewage  plus  manufacturing  liquid 
refuse — is  no  doubt  very  much  greater  than  either. 

From  my  intimate  knowledge  of,  and  daily  experience  in, 
manufacturing  operations  necessitating  the  use  of  very  large 
volumes  of  clean  water,  1  have  no  hesitation  in  saying  that 
every  one  of  the  pol luting-liquids  from  the  works  referred  to^ 
and  Avhich  at  present  damage  the  rivers  to  such  an  incalculable 
degree,  can  he  kept  out  of  the  streams  altogether.  Such  foul 
waters  can  n?  everi/  case  be  sufficiently  purified  to  admit  of  their 
passage  into   the   river   without  the  slightest   prejudice   to   it. 

This  can  be  readily  effected  without  interfering  with  existing 
manufacturing  operations  or  interests  in  any  way ;  and  in  most 
cases  it  would  appear  to  be  accompanied  by  a  decided  profit  to 
the  manufactui-er.  The  waste-waters  from  the  several  industries 
mentioned  a[)])ear  to  be  among  the  chief  sources  of  such  pcdlu- 
tion,  as  the  tabulated  results  of  my  analyses  show. 

In  the  cases  of  the  North  and  South  Esk  rivers,  it  has  been 
amj)ly  demonstrated  several  years  ago  what  the  manufacturers  on 
those  rivers  could  do  wlu>n  ccimpelled;  and  1  have  nt)  doubt  that 
if  our  Sanitary  Authorities,  who  have  already  powers  under  the 
several  Local  Government  Board,  l*ul)lic  Health,  and  Ixivei's 
I'ollution  Prevention  Acts,  to  ileal  with  offences  of  the  character 
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indicated,  would  only  exhibit  a  little  more  eneriiy  in  applying 
and  enforcing  such  powers,  we  should  find  a  corresponding 
improvement  in  our  rivers  and  canals,  and  consequently  a  lower 
death  rate. 

Possibly  the  most  effective  and  economical  method  of  dealing 
with  the  enormous  volume  of  pollution  from  manufacturing 
sources  is  by  concentration  and  evaporation,  followed  by 
condensation.  This  system  ])resents  the  least  dithculty,  and 
certainly  yields  much  more  satisfactory  results  than  any  system 
of  chemical  treatment,  settlement,  or  filtration.  Enormous 
volumes  of  highly  polluted  and  poisonous  waters  can  be  quickly 
and  most  cheaply  dealt  with  by  specially  designed  evaporators, 
the  best  type  of  which  would  appear  to  be  the  Theisen-Ashworth, 
which  serves  the  purpose  of  "  smoke-washer  "  as  well. 

The  foulest  etfiuent  from  manufacturing  operations  can  thus 
be  readily  and  cheaply  disposed  of  by  evaporation,  and  con- 
densed, and  consequently  clean  soft  water  returned  to  the  river 
in  its  stead.  This  may  therefore  be  looked  upon  as  the  latest, 
best,  and  most  scientific  and  successful  solution  of  the  problem 
of  economically  dealing  with  manufacturing  liquid  refuse. 


The  Peesidejtt  of  the  Section  (Mr.  James  Lemon)  said  he  could 
have  wished  that  the  paper  they  had  just  heard  had  been  read  in 
Manchester,  for  in  the  neighbourhood  of  the  Irwell  it  must  have  lead 
to  a  discussion  of  great  length.  He  contended  that  the  polluted 
water  from  the  manufactories  should  be  kept  clear  of  the  sewage,  for 
its  presence  enormously  increased  the  difficulty  of  precipitating 
sewage.  To  put  the  matter  plainly  he  asked,  was  the  larger  part 
of  the  community  to  have  its  difficulties  increased  and  to  incur  a 
large  amount  of  expense  to  favour  a  small  minority?  The  amount  of 
polhited  water  which  found  its  way  into  the  sewage  was  a  small  thing 
compared  with  the  whole  of  the  body  of  the  sewage,  but  it  largely 
increased  the  difficulty  of  dealing  with  it.  The  difficuhy  he  felt 
might  be  remedied  by  collecting  all  the  polluted  water  in  an  iron  pipe, 
taking  it  to  some  common  point  and  dealing  with  it  by  chemical  or 
some  other  known  means.  He  thought  it  would  be  fair  to  the 
manufacturers  if  the  whole  cost  of  this  operation  was  levied  upon 
them  and  he  believed  they  would  meet  it  readily. 

Mr.  H.  P.  BouLNOis,  M.Inst.C.E.  (Liverpool)  said  the  remarks  the 
President  had  made  had  rather  forestalled  him,  but  coming  from  the 
North  he  could  cordially  agree  with  what  had  been  said.  The  paper 
would  have  been  a  great  benefit  if  it  could  have  been  read  in  the 
neighbourhood  of  Liverpool.  No  one  who  did  not  live  in  the  North 
could  imagine  the  extent  to  which  I'ivers  were  polluted.     There  was 
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no  occasion  for  analysis  to  be  taken,  the  water  was  often  as  black  as 
ink  and  worse  than  an  open  sewer,  and  this  was  mainly  due  to  manu- 
facturers' refuse.  The  diHiculty  of  dealing  with  the  question  was 
however  very  great,  and  there  was  he  believed  a  great  field  open  tor 
cheuiists  to  iind  out  how  some  use  might  be  mide  of  manufacturers' 
refuse  and  waste.  The  suggestion  made  by  the  President  of  a  sjjecial 
sewer  was  he  thought  a  very  g(jod  one.  In  Liverpool  the  waste  water 
from  chemical  and  other  works  had  actually  been  found  in  some  cases 
to  destroy  the  sewers  into  which  they  flowed,  and  they  had  now  had 
to  put  in  special  acid  proof  sewers  to  carry  off  these  objectionable  waste 
products,  which  were  in  addition  often  turned  into  the  sewers  at  high 
temperatures. 

Mr.  J.  Oldfield  (London)  said  the  writer  of  the  paper  spoke  of  the 
growing  pollution  of  rivers.  .Speaking  as  a  Barrister  he  admitted 
that  a  manufacturer  might  have  the  legal  right  to  pollute  a  river  to  a 
certain  extent.  But,  say  a  manufacturer  had  a  right  to  throw  in  a 
hundred  gallons  of  refuse  a  year,  if  they  looked  into  it  they  would 
find  that  this  amount  was  increased  year  by  year,  so  that  by  imper- 
ceptible degrees  more  and  more  damage  was  done  to  the  river.  He 
thought  that  the  section  ought  emphatically  to  express  the  opinion 
that  it  was  inimical  to  the  welfare  of  the  community  that  these 
manufacturers,  who  had  a  title  to  pollute  a  river  to  a  certain  extent, 
should  be  allowed  little  by  Httle  to  increase  that  pollution. 

^lajor  Lamoeock  Flower  (London)  said  he  cordially  endorsed 
much  that  was  contained  in  the  paper  and  particularly  with  regard 
to  the  difficulty  the  polluted  refuse  from  factories  created  in  sewers. 
At  Tottenham  there  was  considerable  difficulty  in  dealing  with  the 
refuse  from  an  india-rubber  manufactory,  and  the  task  of  getting  rid 
of  the  stinks  from  this  had  been  insuperable.  The  London  County 
Council  had  at  last  taken  the  whole  of  the  sewage  into  its  sewers  and 
carried  it  away,  to  improve  the  condition  of  those  eminently  Sanitary 
places,  Barking  and  Crossness. 

Mr.  J.  Oldfield  (London)  asked  if  it  was  not  within  the  power  of 
the  Section  to  pass  some  resolution  upon  the  matter. 

The  President  of  the  Section  said  he  certainly  thought  they 
should  do  so,  and  moved:  "That  in  order  to  prevent  the  increased 
poUutioii  of  rivers  by  manufacturers'  refuse,  enlarged  powers  slu)uld 
be  given  to  local  authorities  to  compel  the  manufacturers  tii  purify 
the" polluted  water,  and  in  default  the  local  authorities  should  have 
power  to  carry  out  the  necessary  work  at  the  cost  of  the  olienders, 
and  that  The  Sanitary  Institute  be  recommended  to  take  action 
accordingly." 

Mr.  J.  Oldfield  (London)  seconded  the  resolution,  which  was 
carried  unanimously. 
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^^  \otes  on  Seicage  Treatment,'''  hy  C.  H.  CooPER,  Assoc. 
M.Inst.C.E. 

As  many  papers  and  books  have  from  time  to  time  been 
written  treating  more  or  less  fully  of  the  various  branches 
of  the  subject,  it  has  appeared  to  the  writer  that  a  few  notes 
setting  forth  points,  although  not  new,  might  be  viewed  in 
a  light  which  would  add  to  their  interest. 

The  writer   proposes  to   divide   sewage  treatment  into   the 
three  f ollowincr  classes  : — 


TKEATMEXT. 

1.  Xatural  ... 

2.  Electrical. 

3.  Chemical .. 


5IEAXS. 


Irrigation  and  filtration.  [  Purification  effected  by  nitrification. 

Electrolyses,  coupled 
"with  salts  of  iron 
from  electrodes. 

Addition      of      various     Partial  removal  of  organic  matter  in 
chemicals.  the  form  of  a  precipitate.    Subse- 

j      quent  purification  of  effluent  re- 
tarded. 


Natural  Treatment. 

It  is  now  generally  admitted  that  the  purification,  or,  as  may 
be  more  correctly  termed,  the  nitrification,  of  organic  matter 
is  effected  by  nitrifying  organisms.  Although  there  appears 
to  be  much  doubt  as  to  what  particular  organisms,  when  separa- 
ted from  their  companions  and  placed  apart  from  their  natural 
home,  will  effect  such  beneficial  results,  still,  nature  has  pro- 
vided in  rich  moulds  an  abundant  supply  of  these  workers 
which  can  effectually  reduce  the  most  offensive  organic  matter 
to  innocuous  inorganic  substances. 

Similar  supplies  of  micro-organisms  can  be  cidtivated  in  sand, 
even  of  considerable  coarseness. 

The  writer  has  applied  the  term  "natural  treatment"  to  that 
effected  by  micro-organisms  in  the  ground  and  filters.  By 
taking  advantage  of  the  method  of  treatment  afforded  by 
nature,   it  would  appear  that  the   health  of  the  surrounding 
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district  is  rutlier  bL-nefited  than  otlierwise  ;  tlius,  on  the  sewafje 
farms  coinj)L'tin(T  for  the  City  of  London's  prize,  offered  in 
l^'SO,  the  deatli-rate  was  only  4  per  1,000. 

Mr.  Roiclihnf;,  in  his  paper  read  in  April  last  before  the 
Institution  of  Civil  Engineers,  on  the  Berlin  Sewai^e  Farms, 
mentions  that  for  the  five  years  endiiiii;  IMXI)  the  total  death- 
rate  amongst  a  population  of  nearly  8,000  living  on  these  farms 
(for  the  greater  part  misdemeanants),  was  only  9*75  per  1,000, 
and  the  zymotic  death-rate  2*53  ])er  1,000 ;  and  he  further  states 
that  "  nearly  every  report  mentions  that  in  no  recorded  case  of 
death  was  it  possible  to  trace  that  it  had  any  connection  with 
sewage  farming." 

For  many  years  past  at  certain  sewage  farms,  of  whicli 
Wimbledon  is  one,  filtration  through  the  ground  to  the  subsoil 
drains  has,  as  far  as  possible,  been  prevented,  as  it  was  found  that 
a  much  better  effluent  could  be  obtained  by  allowing  the  sewage 
to  run  over  the  surface.  This  led  the  writer  to  believe  that 
the  Avork  of  nitrification  took  ])lace  at  or  near  the  surface ;  but 
it  was  not  till  the  result  of  the  Massachusetts  State  Board 
experiments  on  filtration  of  sewage  was  published  that  he  saw  it 
clearly  demonstrated  that  such  "was  the  case.  In  this  report 
the  number  of  microbes  found  per  gramme  of  sand  and  nitrogen 
])er  100,000  parts  at  various  de])ths  is  given  in  the  case  of  filters 
Nos.  1,  2,  4,  and  (I.  Taking  the  mean  of  the  results  for  May 
and  June,  1889,  the  microbes  found  in  the  1st  inch  averaged 
792,200  p.g.,  in  the  2nd  inch  473,120  p.g.,  in  the  remaining 
58  inches  33,967  p.g.;  and  the  nitrogen  per  100,000  parts  at 
similar  depths  was  6i"71,  18*3,  and  3*14. 

The  fact  that  the  microbes  near  the  surface  perform  the 
greater  part  of  the  work  of  purification  leads  us  to  the  important 
question  as  to  Avhat  soil  provides  the  best  home  for  these 
organisms  to  work  in,  and  also  whether  more  work  is  done  where 
the  soil  is  protected  by  a  crop  or  left  fallow. 

The  writer  would  impress  the  necessity  for  giving  all  irrigation 
ground  even  slopes  without  any  places  where  water  can  k)dge. 
The  fall  of  such  ground  should  be  in  excess  of  that  usually 
given,  not  in  any  case  less  than  1  in  100,  and  may  run  to 
1  in  20.  The  most  ])erfect  permanent  irrigation  meadows  that 
the  writer  knows  of  are  those  laid  out  by  the  late  Duke  of 
Portland,  which  take  the  sewage  of  Mansfield.  These  meadows 
are  supplied  from  a  canal  conveying  the  sewage  in  a  rather 
dilute  state;  at  one  ])oint  the  canal  crosses  a  valley  on  an 
eml)aidvment ;  during  heavy  rains  the  reservoir  formed  by  this 
eml)ankment  can  be  filled,  and  the  water  thus  impounded  useil 
for  irrigation  during  time  of  drought.  For  the  most  part  the 
surface  gradients  of  these  meadows  are  considerable. 
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Mechanical  Separation  of  Solids. 

A  considerable  difficulty  in  dealing  with  sewage  is  occasioned 
bv  the  organic  matter  being  dispersed  through  some  2,000  times 
its  weight  of  water.  If  we  can  mechanically  separate  part  of 
such  matter,  in  the  great  majority  of  cases  it  can  be  more 
readily  dealt  with,  and  the  ultimate  purification  of  the  remaining 
water  can  be  effected  with  less  liability  of  nuisance  or  damage 
to  certain  crops.  In  the  case  of  treatment  by  electricity  or 
chemicals,  mechanical  separation  forms  an  essential  part  of  the 
process.  Such  separation  may  be  effected  by  settling-tanks, 
filters,  or  to  a  small  extent  by  screens. 

So  long  as  sewage  has  sufficient  yelocity,  as  it  should  haye 
whilst  flowing  in  a  sewer,  it  can  carry  all  fa?cal  and  other  matters 
generally  met  with  ;  this  yelocity  is  partly  or  entirely  lost  when 
the  sewage  reaches  the  settlintr-tank,  and  here  matters  in 
suspension  are  precipitated,  more  or  less  efficiently,  according  to 
the  retardation  of  the  current,  and  the  time  allowed  for  such 
precipitation  to  take  place. 

Tanks  shoidd  therefore  be  designed  with  due  regard  to 
economy,  so  as  to  reduce  as  far  as  possible  all  currents. 

The  horizontal  form  of  tank  usually  met  with  is  particularly 
fayourable  to  the  formation  of  currents  when  used  continuously, 
so  much  so  that  part  of  the  sewage  stands  for  hours  without 
being  changed,  and  thus  throws  the  greater  part  of  the  tank 
out  of  action. 

Herr  Carl  Kinebiihler,  Town  Engineer  of  Dortmund,  designed 
a  yertical  tank,  somewhat  in  accordance  with  a  tank  patented 
in  this  country  many  years  ago.  This  tank  consists  of  a  yertical 
cylinder  21  ft.  4  in.  diameter  by  29  ft.  deep,  haying  an 
inyerted  conical  bottom.  The  sewage  is  admitted  at  the  base 
of  the  cylinder,  where  it  is  distributed  by  horizontal  arms  ; 
from  these  it  rises  in  a  yertical  direction  to  a  series  of  troughs 
placed  at  the  surface,  by  which  the  effluent  is  drawn  off,  whilst 
the  suspended  matter  that  falls  is  collected  in  the  conical 
bottom,  from  which  it  can  be  drawn  off  while  the  tank  is  in 
work.  In  this  tank  there  is  little  or  no  dead  water  ;  the  pre- 
cipitate that  falls  passes  through  the  sewage  as  it  flows  up, 
forms  as  it  were  a  continuous  shoAyer,  which  tends  to  fetch  down 
any  precipitate  that  may  be  rising.  A  tank  of  the  sizes  giyen 
is  said  to  be  capable  of  treating  1,000,000  gallons  of  sewage  a 
day,  and  could  be  constructed  about  London  at  a  cost  of  say 
£.500. 

To  still  further  effect  purification  a  layer  of  filtering  material 
may  be  introduced  instead  of  the  troughs. 

Mr.   Herbert   Wollhein  has   patented   Avhat    he    calls    "  the 


C.    H.    COCJPKU.  207 

radiiil  systom  of  so\v:i(!;e  pi-ccipitation,"  wliicli  consists  of  two  or 
more  seiiiuciital  tanks.  The  se\va<>;e  is  received  in  a  rouiwl 
chamber  at  the  centre,  from  which  it  can  he  admitted  to  one  or 
all  the  seo;mental  tanks  radiating  from  the  central  chandjer ; 
the  etHiu'iit  is  draw^n  off  by  a  weir  on  the  outer  or  circumferen- 
tial wall.  The  tank  bottoms  face  towards  the  centre  when  the 
sludge  is  drawn  off.     These  tanks  possess  many  advantages. 

Filtration. 

Filters  for  sewage  may  be  divided  into  tw-o  classes — Roughing 
or  simply  mechanical  filters,  and  Nitrifying  filters. 

A  good  example  of  small  tanks  w^th  roughing  filters  may 
be  seen  where  tiie  High  Level  Sewer  enters  the  Wimbledon 
Sewage  Farm.  These  consist  of  two  tanks  25  ft.  by  2b  ft. 
with  a  chamber  between,  into  which  the  sewage  flows,  and 
from  which  it  is  admitted  to  the  lowest  level  of  the  tanks 
by  two  valves ;  these  act  as  outlet  valves  in  cleansing  the 
tanks.  Near  the  surface  the  entire  of  these  tanks  are 
covered  by  eight  Indies  of  rough  filtering  material,  and  through 
this  the  etfiucnt  ])asses.  For  the  purpose  of  treating  the  High 
Level  sewage  no  chemical  is  admitted,  and  so  great  is  the 
])urification  effected  by  this  mechanical  means  tiiat  during 
the  spring,  summer,  and  autumn  of  18<S9  the  sewage  of  nearly 
4,000  persons  was  continuously  applied  to  two  and  a  half  acres, 
with  the  exception  of  a  day  or  two's  rest  now^  and  then. 

These  filters  are  roughly  cleansed  about  once  a  week  by 
allowing  wdiat  water  may  be  standing  on  the  filter  to  flow  down 
when  the  central  chamber  is  emptied,  and  all  sludge  that  has 
accumulated  is  allowed  to  flow  to  the  sewage  Avorks  where  it 
can  be  pressed. 

These  filters  act  in  no  way  as  nitrifying  filters,  as  the  filteriiig 
material  is  not  aerated.  The  writer  has  designed  somewhat 
similar  filters,  which  are  now  being  constructed  for  ^Li\  bole, 
Ayrshire. 

The  best  results  obtained  with  nitrifying  filters  are  those  got 
by  the  International  Purification  Company,  who  remove  the 
suspended  matter  from  the  sewage  before  it  is  admitted  to  tlie 
filter,  and  in  addition  take  the  precaution  to  keep  the  surface  of 
the  filters  cleansed  :  by  so  doing  a  final  cleansing  to  sewage  is 
said  to  be  given  at  the  rate  of  100,000  persons  to  the  acre. 

The  sand  filters  experimented  on  by  the  Massachusetts  State 
Board,  where  raw  sewage  of  a  dilute  nature  was  admitted 
(without  previous  cleansing)  on  to  a  filter  which  received  no 
cleansing,  gave  splendid  results  as  to  pure  effluent,  the  amount 
treated  being  proportional  to  upwards  of  5,000  persons  per 
acre. 
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Chemical  Treatment. 

Although  the  prophecies  of  certain  chemists  as  to  the  for- 
tunes to  be  derived  from  chemical  treatment  have  proved 
untrue,  and  further,  it  is  now  generally  admitted  that  chemical 
treatment  of  itself  cannot  give  a  satisfactory  effluent,  still  there 
is  considerable  misconception  as  to  the  amount  of  purification 
that  may  be  effected  by  chemical  means. 

The  following  Table  gives  the  results  of  thirty-four  experi- 
ments made  by  the  !NIassachusetts  State  Board  of  Health, 
which  are  borne  out  by  a  much  larger  number  of  experiments 
made  by  the  same  Board : — 

Summary  of  Results  of  Barrel  Experiments  to  Oct.  1,  1889. 


Cost  of 

Chemicals 

per 

inhabitant 
annually. 


Number 

Per  cent. 

of 

loss  on 

Experi- 

isnition 

ments. 

removed. 

10 

30 

5 

39 

2 

27 

5 

37 

1 

36 

6 

48 

2 

64 

3 

57 

44 

Per  cent, 
albumi- 

nuid 
ammonia 
re  in  oved 


Sewage  after  settling    

Effluent  with — 

700  Jbs.  of  lime  

500  lbs.  alum  

500  lbs.  alum  and  700  lbs.  lime  

500  lbs.  copperas    

503  lbs.  copperas  and  700  lbs.  lime    ... 

120  lbs.  ferric  oxide  ... 

120  lbs.  ferric  oxide  and  700  lbs.  lime. 
Average  for  chemicals  


SO-00 

•11 
•23 
•34 
•U9 
•20 
•13 
•24 
•19 


26 

33 

40 
48 
21 
60 
33 
51 
39-4 


Taking  the  average  of  chemical  treatment  given  in  this  Table 
it  shows  a  removal  of  about  fifty  per  cent,  more  albuminoid 
ammonia  and  about  the  same  percentage  of  combustible  matter 
at  a  cost  of  '19  of  a  dollar  over  mean  settling  of  sewage.  This 
appears  a  poor  return  for  the  outlay,  but  on  the  other  hand  the 
chemicals  act  as  deodorants,  and  by  so  doing  retard  decompo- 
sition, and  it  appears  from  observation  that  nitrification  in  the 
case  of  irrigation  is  also  retarded. 

Many  persons  believe  that  the  greater  the  proportion  of 
chemicals  that  is  added  to  the  sewage  so  much  more  is  the 
purification  effected  increased. 

When  Dr.  Dupre  and  Mr.  Dibdin,  about  1884,  suggested,  as 
the  best  known  process,  that  four  grains  of  lime  and  one  of 
protosulphate  of  iron  per  gallon  should  be  added  to  the  sewage 
of  London,  the  quantities  were  ridiculed  as  hoiuocopathic.  Oue 
of  the  |)rincipal  reasons  for  this  recommendation  is  to  guard 
against  dissolving  matters  in  suspension  by  the  addition  of  more 
lime,  as  Mr.  Dibdin  stated  in  a  paper  read  before  the  Institution 
of  Civil  Engineers  in  1887,  "  the  point  it  is  deemed  expedient 
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to  fTuaivl  against  is  that  effectinfr  the  procipifation  of  the  last 
few  traces  of  solids.  It  is  important  that  the  putrescihle 
matters  in  solution  should  not  be  increased  tenfold  for  the 
fraLTmentarv  (|nantity  it  is  endeavoured  to  remove  in  order  to 
render  the  effluent  ])erfectly  hri^ht." 

The  truth  of  this  recoiuuicudation  is  clearly  shown  hy  Tables 
and  diagrams  given  in  tiic  lleport  of  the  Massachusetts  State 
Board  of  Health. 

Screening  Sewage, 

The  amount  of  work  done  by  screens  is  small  when  compared 
with  the  other  methods  of  removing  solids,  but  in  the  case  of 
pumping,  and  when  it  is  intended  to  press  the  sludge,  the  use 
of  screens  cannot  well  be  dispensed  with. 

\_For  discussion  on  this  paper  see  page  217]. 


On  "  The  Treatmmt  and  Disposal  of  Seioage  and  of  Sewaae 
Sludge,"  by  Arthur  Angell,  Public  Analyst,  South- 
ampton." 

Thts  Congress  would  in  my  opinion  scarcely  fulfil  its  functions 
in  entirety  were  not  the  above  really  great  and  important 
question  duly  discussed. 

It  is  not  proposed  on  this  occasion  to  travel  over  much  beaten 
ground,  yet,  by  way  of  preamble,  it  appears  to  be  necessary  to 
make  a  short  reference  to  the  more  immediate  past  history  of 
what  has  been  termed  the  science  of  sewage  treatment. 

With  the  introduction  of  water  closets  and  sewers  there 
arose  the  difficult  question  of  how  best  to  deal  with  the  accu- 
mulated sewage,  and  it  behoves  this  Institute  to  dissi'ininate 
information  which  shall  keep  the  public  up  to  date  in  the 
prooToss  made  towards  the  solution  of  the  problem. 

The  most  natural  way  to  deal  with  sewage  is  to  return  to  the 
soil  that  which  has  been  taken  therefrom,  and  so  to  enrich  the 
earth  and  ([uickly  to  make  use  of  materials  which  would  other- 
wise lie  idle  for  a  time.  Tliis  is  the  cry  which  continually 
goes  up  from  the  irrigationists. 

If  we  existed  in  primtx^val  times  and  were  here  and  there  one 
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or  two  wandering  specimens  of  natural  man,  we  could  carry  out 
this  programme  most  effectually  no  doubt,  but  as  our  lives  of 
civilization  are  to  a  great  extent  lives  of  artificiality,  our 
troubles  which  are  the  consequences  of  that  civilization  and 
artificiality  must  by  art  be  governed  and  controlled. 

That  all  excrementitious  and  waste  matter  shall  be  removed 
from  the  habitations  of  men,  and  treated  in  the  best,  the  most 
rapid,  and  the  most  scientific  manner,  is  now  i-ecognized  as  an 
imperative  demand,  it  must  not  be  shirked  ;  its  neglect  by  public 
bodies  is  nothing  short  of  stupid,  uneconomical,  and  wicked 
culpability. 

Attention  was  at  first  wholly  occupied  in  the  endeavour  to 
purify  sewage  by  allowing  it  to  flow  upon  agricultural  land,  and 
thus  began  what  may  be  spoken  of  as  the  broad  irrigation  epoch, 
an  epoch  which  is  now  fast  passing  away. 

Broad  irrigation  with  crude  sewage  has  in  most  instances 
resulted  in  the  production  of  nuisances ;  nuisances  differing  in 
degree  from  barely  tolerable  successes  to  miserable  failures. 

Serious  com])laints  are  being  continuously  made  about  the 
pollution  of  rivers  and  water-ways  by  effluents  running  away 
from  sewage  farms  dotted  about  all  over  the  country,  and  it 
appears  upon  the  face  almost  needless  to  speak  against  sewage 
farming  to  members  of  this  Institute  ;  and  yet,  from  time 
to  time  in  print  and  in  speech,  one  keeps  hearing  the  [iro- 
ceeding  lauded  up  to  the  skies,  and  that  by  those  who  ought  to 
know  better. 

The  apparent  naturalness  of  the  jirocess  as  compared  with 
all  others,  a  pretty  widely  spread  ignorance  of  the  process  of 
assimilation  by  plants,  and,  above  all,  strong  local  interests  in 
the  sale  and  purchase  of  land,  cause  broad  irrigation  to  die 
hard. 

Listen  to  the  names  of  just  a  few  cases  complained  of  in  the 
public  press  : 

Cole  Hall  Farm,  Birmingham,  1889.  Official  complaints  of 
the  pollution  of  the  river  Cole. 

l^incoln,  1890.     Sewage  farm  declared  to  be  a  nuisance. 

Beddington,  1889.  Great  difference  of  opinion  as  to  the 
degree  of  success  attained. 

Burton-on-Trent,  1892.  Action  threatened  by  Derbyshire 
County  Council. 

Coventry,  1889 — Kenilworth  Farm.  Dr.  "Wilson,  Medical 
Officer  of  Health  :  "  the  results  of  analysis  of  sewage  farm 
effluents  shew  that  they  cause  serious  pollution  of  the  brook." 

Harrogate  Irrigation  Farm,  1890.  The  Ivnaresborough 
Improvements  Commissioners  call  attention  to  the  pollution  of 
the  Nidd. 
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Nuneaton,  Hinckley  Farm,  1802.  Samples  of  effluent  were 
found  to  contain  a  larf^e  quantity  of  suspended  matter  and  to 
give  off  an  offensive  odour. 

Leicester,  1^>'J2.  Tluircaston  Brook,  wliich  before  the 
opening  of  the  farm  was  pure,  is  now  foul  and  smells  badly  at 
times. 

Croydon,  1802.  The  Local  Government  Board  are  of 
opinion  that  the  Wandle  is  seriously  polluted  by  the  Croydon 
Sewage  \\'orks. 

Lichfield,  1889.     Pollution  of  Carborough  Brook. 

Oxford.  Leading  citizens  declare  their  sewage  farm  to  be  a 
perfect  White  Elephant. 

These  are  a  few  instances,  hastily  collected  together,  where 
broad  irrigation  has  turned  out  a  failure  from  a  sanitary  point 
of  view. 

One  of  the  most  recent  contributions  to  our  information  upon 
the  question  of  sewage  treatment,  is  given  in  a  paper  read  by 
Mr.  li.  F.  Grantham,  M.Inst.C.E.,  F.G.S.,  who  argues  that  the 
experiments  of  the  Massachusetts  State  Board  of  Health,  made 
at  Lawrence,  1888  to  1800,  shew  that  it  is  possible,  by  filtration, 
to  treat  the  sewage  of  London  successfully  upon  the  Maplin 
and  Foulness  Sands,  by  simply  permitting  the  sands  to  be 
converted,  by  tlie  carefully  applied  sewage,  into  vast  nitrifying 
beds. 

That  author  states  that  the  results  obtained  are  remarkable 
for  the  "  large  quantities  of  sewage  which  can  be  purified  upon 
small  areas  of  land."  It  appears  to  me  to  be  somewhat  strange 
that  any  person,  by  reading  the  report,  can  arrive  at  any  such 
very  comfortable  conclusion.  It  is  difficult  to  understand  how 
anyone,  noting  the  rate  of  filtration  adopted,  can  argue  for  the 
feasibility  of  such  a  method  for  the  treatment  of  Metropolitan 
sewage. 

In  order  to  strengthen  his  case  Mr.  Grantham  has  selected 
and  named  certain  places  as  illustrations  of  the  gootl  work  that 
has  been  done  in  this  country  by  passing  sewage  iq)on  sandy 
soils. 

Several  places  are  named,  amongst  which  I  notice  first  comes 
Aldcrshot — that  town  is  now  resting  under  an  injunction  for 
the  pollution  of  the  Blackwater,  time  being  granted  for  the 
ado])tion  of  a  better  inethod  of  disposal. 

Berlin.  A  correspondent  to  the  "Newcastle  Chronicle"  of 
October  6th,  IS*)],  ileclares  that  the  "etiiuent  certainly  has  not 
lost  its  odoriferous  properties,  for  the  waters  of  the  Spree  are 
simply  stinking." 

Edinburgh.  Here  are  the  celebrated  Craigentinny  Marshes, 
which  the  late  Dr.  Tidy  described  as  a  vast  stinking  morass. 
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Kendal.  The  pollution  of  the  Kent  by  the  effluent  from 
the  Corporation  farm  is  now  forming  the  grounds  of  serious 
complaint. 

Surely  Mr.  Grantham  did  not  make  sufficiently  careful 
enquiries,  or  he  would  never  have  ventured  to  name  these  places 
^s  provmg  anything  worth  recording. 

A  very  interesting  question  for  debate  is,  whether  the  power 
of  a  filter  bed  is  due  to  direct  or  chemical  oxidation,  or  to 
nitrification  caused  by  the  vital  action  of  organisms. 

The  first  polarite  sewage  bed  was  laid  down  in  1888,  and  from 
that  time  to  the  present  a  considerable  number  of  large  filter 
beds  has  been  established,  both  for  the  purification  of  sewage 
and  of  water.  These  beds  have  been  operating  successfully, 
and  vdW  I  think  continue  so  to  do  for  an  indefinite  period. 

The  mode  of  management  of  these  beds  has  been  laid  down 
and  guided  by  the  belief  that  the  purification  is  produced  mainly, 
if  not  entirely,  by  direct  oxidation — oxidation  brought  about  by 
the  actual  contact  of  dissolved  organic  matters  (in  the  case  of 
sewage  previously  partly  dissociated  by  chemical  treatment) 
with  the  possibly  ozonized  oxygen  occluded  within  the  pores  of 
the  polarite. 

Nothing  that  appears  in  the  report  of  the  Massachusetts 
experiments  should,  in  my  opinion,  alter  this  well  established 
procedure.  We  demand  intermittence  as  a  sii^e  qua  non,  but 
not  in  order,  as  do  they,  to  allow  the  nitrifying  germs  breathing 
time,  but  simply  to  permit  the  atmospheric  oxygen  again  to  fill 
up  the  pores  of  the  material. 

I  quite  see  the  immense  importance  of  this  most  interesting 
question,  because  if  Ave  are  to  convert  our  filter  beds  into 
aerobian  fermenting  vats,  a  very  different  rate  of  filtration 
must  be  adopted,  and  the  area  now  in  pretty  common  use  at 
sewage  works,  must  be  increased  something  like  50  fold. 

Nitrification,  caused  by  the  vital  action  of  certain  forms  of 
bacterial  germs,  cannot  longer  be  a  matter  of  dispute,  it  is 
settled ;  but  I  have  found  that  newly  made  polarite,  fresh 
from  the  retorts  and  therefore  practically  sterile,  will  oxidize 
dissolved  sulphuretted  hydrogen  into  sulphuric  acid,  and  the 
albuminoid  matters  of  sewage  into  ammonia  and  carbonic 
acid.  That  being  so  we  must  not  get  carried  away  into  the 
biologists'  dreamland  by  the  results  of  the  very  admirable  and 
very  exhaustive,  but  at  the  same  time  very  unpractical,  Massa- 
chusetts experiments. 

Dr.  Dupre  was,  I  believe,  the  first  to  suggest  the  possibility 
of  treating  sewage  by  innoculation  with  nitrifying  germs.  I 
well  remember  the  guffaw  of  incredulous  laughter  with  which 
this  suggestion  was  received  by  a  strong  meeting  of  sewage 
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experts,  and  yet  the  idea  was  pregnant  witli  good  sense.  Since 
that  time  the  Massachusetts  rej)()rts  have  been  pubhshed,  and 
now  several  chemists  and  bi<do<rists  are  enijaiied  in  this  branch 
of  research,  endeavouring  to  find  out  a  means  of  selecting  and 
controlling  the  fermentative  changes  which  take  place  in  sewage, 
so  as  to  avoid  putrefaction  and  to  ensure  the  liigher  and  less 
noxious  changes  which  lead  up  to  purity. 

This  forms  a  very  interesting  study,  but  it  appears  to  me  tliat 
the  bacteriological  treatment  of  sewage  is  not  yet  within  a 
measurable  distance  of  ])ractical  or  api)lied  science.  As  in  a 
drinking  water,  so  in  a  sewage  effluent  which  is  to  flow  into  a 
river  from  which  water  may  be  taken,  we  are  not  warranted  in 
])ronouncing  an  o))inion  on  their  character  by  estimating  the 
number  of"  micro-organisms  present.  Chemical  analysis,  incom- 
])lete  as  it  is,  with  a  close  observation  of  physical  properties,  is 
the  only  means  of  judging  of  the  safety  of  an  effluent. 

The  Massachusetts  experiments  shew  that  a  high  degree  of 
nitrification  by  the  aid  of  organisms  does  take  j)lace  in  sand  beds 
when  sewage  is  passed  through  them  intermittently,  and  that 
the  deposit  upon  the  beds  is  buniit  up  by  the  organisms,  so  that 
the  surface  remains  peiTneable  to  sewage  and  the  filtration  may 
be  continued  indefinitely  without  a  renewal  or  cleansing  of  the 
top  sand. 

This  is  a  most  interesting  scientific  fact  denionstrated  to 
satisfaction,  and  would  constitute  an  immensely  valuable  dis- 
covery if  the  rate  of  filtration  performed  in  the  least  degree 
approached  the  lowest  speed  which  is  found  to  be  practicable  in 
treatino;  a  laro;e  flow  of  sewafje :  that  however  was  not  the  case. 

The  speed  of  filtration  was  alisurdly  slow,  namely,  about  12 
gallons  per  square  yard  of  surface  per  24  houi's.  A  givfn 
portion  of  the  sewage  was  stated  to  be  slowly  moving  down- 
ward for  a  week  over  particles  of  sand  intermingled  with  twice 
their  volume  of  air. 

In  order  to  apply  the  sewage  in  a  uniform  manner  all  over 
the  beds  at  one  time,  an  ingenious  sprinkling  apparatus  was 
devised. 

Tiiese  experiments  Tnidoul)tedly  prove  that  slow  percolation 
through  sand  will  purify  sewage,  and  that  the  chief  if  not  the 
only  agents  in  producing  nitrification  were,  what  Pasteur 
entitled,  ai'robian  germs.  The  process  will  be  seen  to  be  an 
admirable  imitation  of  the  way  in  which  nature  treats  excre- 
mental  matters  Avhich  fall  ujion  the  land. 

And  yet  on  page  16 1,  Part  II.  it  is  shewn  that  with  a  low 
number  of  bacteria  and  nuich  oxygen  the  nitrates  were  high, 
and  that  with  a  high  number  of  bacteria  and  limited  oxygen 
the  nitrates  were   low;   this   looks  as  though   diivct  chemical 
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oxidation  in  some  instances  was  going  on  as  well  as,  if  not  to  a 
greater  degree  tlian,  vital  nitrification. 

To  filter  Barking  sewage  at  the  rate  and  in  the  manner  set 
forth  in  these  experiments,  abont  1,6(5(3  acres  of  prepared  filter 
beds  furnished  with  revolving  distributors  would  be  required, 
and  in  order  to  establish  and  maintain  the  proper  bacteriological 
equilibrium  it  appears  that  this  great  area  must  be  covered  in 
and  protected  from  rain  and  snowfall. 

The  most  exhaustive  trials  of  the  various  processes  for  the 
purification  of  sewage  which  have  come  under  my  notice  are 
those  which  have  been  proceeding  at  Salford,  from  the  year 
1889  up  to  the  present  time. 

The  chemists  engaged  to  report  upon  these  trials  were  Mr. 
Carter-Bell,  F.I.C.,  A.R.S.M.,  Borough  Analvst,  and  analyst 
for  the  County  of  Cheshire,  and  Dr.  C.  A.  Burghardt,  F.R.xXLS. 

In  a  general  sense  these  gentlemen  report  favourably  of  both 
the  International  Purification  Company's,  or  the  Polarite  pro- 
cess, and  of  Mr.  Webster's  Electrical  process ;  placing  these 
two  far  above  any  of  the  other  methods  tried,  as  far  as  purity 
of  the  effluents  obtained  is  concerned. 

Speaking  of  the  effluents  produced  by  these  processes,  Dr. 
Burghardt  makes  use  of  the  words  "  The  effluents  were  excel- 
lent, and  have  not  up  to  the  present  time  undergone  any 
secondary  decompositions." 

The  mean  percentages  of  purification  tabulated  on  page  8  of 
the  Salford  report  are  given  as  follows  : — 

International,  Electrical, 

per  cent.  per  cent. 

Free  ammonia 83'-47         "...         2(3'75 

Albuminoid  ditto...  79*50         ...         60-00 

On  page  46  Mr.  Carter-Bell  gives  the  result  of  the  analysis 
of  a  sample  of  polarite  effluent  which  he  collected  at  Acton  in 
August,  1890,  after  the  filter  beds  had  been  in  operation  for 
more  than  three  years. 

Taking  the  reduction  of  albuminoid  ammonia  as  the  index, 
the  purification  was  95  per  cent. 

Acton  sewage  is  a  domestic  sewage  mixed  with  much  laundry 
soap  suds. 

Salford  sewage  is  very  largely  composed  of  manufacturers' 
refuse  liquors. 

I  am  at  the  present  time  engaged  in  the  conduct  of  experi- 
ments, the  object  of  which  is  to  determine  the  cause  of  the 
action  of  porous  filtering  materials,  especially  polarite,  upon 
chemically  treated  sewage. 

The  results  obtained  so  far  indicate  that  the  porous  body, 
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wlien  furnished  with  oxygen,  possesses  a  selective,  bacteriolof^ical 
power  due  to  the  action  of  the  occluded  oxyf^en  upon  the 
anjiiirobian  or  vihrionic  forms  of  microhic  life,  allowin<^  to  ])ass 
uninjured  those  forms  which  produce  nitrification. 

These  conclusions  have  been  arrived  at  by  noting  the  fact 
that  aII)uminoid  matters  are  changed  by  the  action  of  new 
polarite  into  carbonic  acid  and  ammonia,  the  saline  ammonia  of 
the  etfluent  beinjj  in  some  instances  much  larfjer  than  in  the 
original  sewage. 

An  impure  water  has  to  pass  througli  polarite  in  so  finely 
divided  a  shower  that  it  is  in  the  state  of  a  cloud  or  mist ;  by 
this  means  the  impurities  in  solution  are  brought  into  immediate 
contact  with  dissolved  and  atmosj)heric  oxygen,  and  direct 
oxidation  of  the  carbon  takes  place,  the  nitrogen  escaping  in 
the  effluent  as  carbonate  of  ammonia.  At  this  stage  no  nitric 
acid  has  been  formed,  but  nitrification  speedily  sets  up  in  the 
filtrate,  a  few  hours  will  produce  a  marked  change  in  this 
direction  ;  so  that  to  judge  where  the  nitrificntion  takes  place 
the  analysis  must  be  made  immediately  after  filtration. 

I  do  not  find  any  statement  as  to  whether  or  not  this 
necessary  precaution  was  taken  in  the  Massachusetts  experi- 
ments. 

Brewery  Kef  use. 

I  have  come  to  the  conclusion  that  no  practical  method  is 
known  of  treating  a  mixture  of  Brewery  refuse  and  sewage 
when  the  former  is  present  in  anything  like  a  large  proportion. 
The  living  ferments  which  are  washed  from  the  barrels,  and  the 
high  temperature  of  the  waste  liquors  which  escape  from  a 
Brewery,  cannot  fail  to  set  up  noxious  fermentations  in  the 
sewers  and  at  the  works,  and  it  is  high  time  that  all  Brewers 
were  compelled  to  impound  these  liquors  in  subsiding  tanks 
until  cool,  and  until  the  greater  portion  of  the  solids  have 
separated  by  gra^'itation ;  this  is  being  done  successfully  at  one 
of  the  largest  Breweries  in  England.  It  is  not,  therefore,  too 
much  to  demand  of  the  trade  in  g;eneral. 

I  will  now  conclude  with  a  few  words  upon  the  disposal  of 
sewage  sludge. 

Some  years  ago  General  Scott  took  out  several  patents  for 
the  making  of  Portland,  or  Hydraulic  Cement,  by  burning 
sewage  sludge  with  chalk  or  limestone,  and  there  is  no  iloubt  he 
succeeded  in  making  a  useful  cement  from  these  materials. 

The  manufacture  however  did  not  succeed  commercially  in 
conseipience  of  the  immense  quantity  of  water  in  the  sludges 
at  his  disposal  and  the  expense  of  obtaining  chalk. 
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Now  that  sewage  sludge  is  being  pressed  with  lime  into  cakes 
containing  about  50  per  cent,  of  water,  five  tons  of  ordinary 
tank  sludge  being  pressed  into  one  ton  of  cake,  the  process  is 
i^uite  altered :  it  is  simplified  and  cheapened,  but  there  still 
remains  the  difficulty  and  cost  of  obtaining  chalk  or  limestone 
at  sewage  works. 

Protection  has  now  been  granted,  to  a  new  process  which 
promises  to  be  a  successful  one,  namely,  the  production  of 
hydraulic  cement  from  pressed  sewage  sludge  cake,  and  waste 
gas  lime  from  the  purifiers  as  the  two  principal  ingredients. 
The  matter  has  been  placed  in  my  hands  for  experimental 
investigation.  Some  bushels  of  ground  cement  have  been  made 
by  a  well  known  cement  manufacturer. 

By  this  means  two  filthy  bye-products,  sewage  cake  and  gas 
lime,  both  of  which  now  await  some  useful  means  of  disposal, 
can  be  converted  into  a  material  which  is  used  in  large  quantities 
and  purchased  at  high  prices  by  Corporations  and  other  public 
boches.  There  is  also  much  waste  carbonate  of  lime  accumula- 
ting at  water  works. 

I  am  of  opinion  that  much  of  the  fish  poisoning,  which 
occurs  from  time  to  time  in  our  rivers,  is  due  to  the  use  of 
poisonous  gas  lime  as  a  manure  upon  adjacent  land. 

From  a  sanitary  point  of  view  this  is  a  step  in  the  right 
direction,  and  even  if  the  cement  produced  should  not  vie  with 
the  best  quaUties  in  the  market,  the  fact  that  the  sludge  now 
lying  about  in  most  sewage  works  in  hundreds  and  thousands  of 
tons,  and  accumulating  at  an  alarming  pace,  and  that  useless 
stinking  gas  lime,  can  both  be  rendered  innocuous  by  a  process 
possibly  remunerative,  at  all  events  economical,  is  a  matter  of 
the  utmost  importance,  and  in  my  opinion  is  well  worthy  of  the 
special  notice  of  the  members  of  this  Institute. 

The  samples  of  cement  shewn  were  made  under  my  super- 
vision, and  withstood  a  tensile  strain  of  2y3  lbs.  to  the  square 
inch,  or  659  lbs.  to  the  1|  inch  briquette. 


XoTE. — A  paper  on  "  The  Treatment   of   ScAvage  "  was  also 
read  bv  E.  Scrub Y. 


DISCUSSION.  217 


\_llds   di'icusftion   applies   to   the  papers   Inj  C.    II.    COOPEK, 
AitTiiUK  Angell,  and  E.  SciiUBY.] 

Tub  Chairman  (Mr.  II.  Peecy  Boulnois)  said  tliis  was  one  of  the 
vital  questions  of  engineering.  The  papers  had  been  most  interesting, 
and  he  was  glad  to  see  that  there  were  in  the  room  champions  of  the 
various  processes  for  the  disposal  of  sewage.  Taking  ^Ir.  hicrubv's 
paper,  it  was  certainly  a  novel  process,  but  by  the  remarks  in  Mr. 
Angell's  paper  it  ajjpeareil  that  oxygen  was  to  play  an  important  part 
in  the  purilication  of  sewage.  Of  course,  Mr.  Scriiby's  experiment  had 
only  been  made  in  the  laboratory,  and  he  regretted  to  say  that  when 
put  into  practical  use  many  laboratory  experiments  had  been  found 
to  fail.  He  sliould  be  pleased  to  hear  when  this  one  had  been  put  to 
a  practical  test,  and  that  it  had  succeeded.  ISewage  \aried  in  ahnost 
every  town,  and  it  varied  in  amount  and  quality  almost  every  hour 
of  the  day,  so  that  any  chemical  process  required  a  great  deal  of 
watching.  Mr.  ^cruby  had  not  said  what  he  would  do  with  the 
sludge  that  would  be  left.  It  must  go  somewhere,  and  what  would 
he  do  with  it?  Then  the  cost  for  London  would  require  £175,000 
a  year  for  oxygen  alone,  and  that  would  make  it  most  expensive.  In 
his  paper  Mr.  Cooper  had  laid  before  them  valuable  tables  and  very 
graphic  diagrams,  and  to  engineers  these  were  most  important. 
Those  showing  the  eftect  of  liltration  were  very  interesting,  as  they 
could  see  that  it  was  near  the  surface  that  the  work  was  really  done. 
He  should  ask  Mr.  Cooper,  however,  to  explain  this  a  little  more  fully, 
as  it  was  a  complicated  matter.  Mr.  Angell's  paper  was  especially 
valuable  from  a  chemist's  point  of  view,  but  the  Cliairman  was 
certain  that  there  were  gentlemen  present  who  would  not  agree  with 
all  he  had  said.  The  most  important  part,  to  his  mind,  was  where 
Mr.  Angell  had  stated  that  the  results  obtained  by  experiments  made 
as  to  the  cause  of  the  action  of  porous  filtering  materials,  especially 
polarite,  on  chemically-treated  sewage,  indicated  "that  a  porous 
body,  when  furnished  with  oxygen,  possesses  a  selective  bacteriological 
power,  due  to  the  action  of  the  occluded  oxygen  upon  the  ana'robian 
or  vibrionic  forms  of  microbic  life,  allowing  to  ])ass  uninjured  those 
forms  which  produce  nitrification."  As  to  the  making  of  cement, 
the  invention  Mr.  Angell  referred  to  was  of  enormous  importance. 
\i  he  succeeded  in  making  cement  from  two  such  foul  materials  as 
sewage  sludge  and  "blue  billy,"  Mr.  Angell  would  have  solved  one  of 
the  most  bailling  and  ditlicult  problems  Sanitary  Engineers  had  had 
to  encounter. 

JNIr.  ScRUBY  (London)  said  that  the  Chairman,  in  making  his 
remarks  alter  the  reading  of  the  papers,  made  some  reference  ivs  to 
the  cost  of  oxygen  gas  required  for  the  treatment  of  tlu>  sewage  of 
Loudon,  based  on  my  calculation.  In  reply  to  which  he  said,  it  would 
no  doubt  be  accepted  as  a  truth  that  a  nation's  health  was  a  nation's 
wealth,  and  to  those  who  accepted  that  statement  it  would  neces- 
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sarily  follow  that  this  subject  must  be  dealt  with  in  a  generous  spirit, 
especially  when  the  importance  of  its  bearing  on  the  health  of  the 
couaraunity  is  realised.  He  illustrated  his  meaning  of  the  above  by 
saying  that  if  he  had  a  nuisance  on  his  premises  detrimental  to  the 
health  of  the  neighbourhood,  he  was  served  with  a  notice  by  the 
Medical  Officer  to  abate  the  same,  not  even  being  asked  whether  he 
could  afford  the  necessary  outlay,  or  whether  it  would  cost  him  £5 
or  £50.  He  had  to  comply,  and  tlierefore  Local  Boards  and  Sanitary 
Authorities  must  take  a  little  of  their  own  physic. 

Colonel  JoyES,  JJC.  (London),  said  he  was  in  favour  of 
applying  the  laws  of  nature  in  the  best  possible  manner.  He  wel- 
comed Mr.  Angell's  study  of  the  subject,  because  he  could  see  that 
that  gentleman  M*as  tackling  it  with  great  ability  as  a  chemist.  And 
he  expected  great  advantage  from  liis  discoveries  both  with  regard  to 
polarite,  and  as  to  the  cement.  With  reference  to  the  latter,  Colonel 
Jones  said  that  he  took  great  interest  in  the  late  General  Scott's 
patents,  and  he  wished  Mr.  Angell  more  commercial  success  than  the 
General  obtained.  He  was  pleased  to  hear  Mr.  Cooper's  paper, 
because  Mr.  Cooper  was  doing  admirable  work  at  Wimbledon,  but  he 
suggested  that  m  the  tanks  as  shown  on  the  drawings  the  circular 
outside  channel  should  be  taken  off,  and  the  effluent  dra\ra  away  from 
a  single  conduit  on  one  side.  Coming  as  an  old  practised  hand  to 
the  consideration  of  the  subject  of  sewage  disposal,  Colonel  Jones 
said  it  was  satisfactory  to  find  that  irrigation  still  stood  first  and 
foremost.  A  very  interesting  paper  was  read  last  May  by  Mr. 
Eoechling,  at  the  Institution  of  Ci\il  Engineers,  as  noticed  by  Mr. 
Cooper,  and  he  (Colonel  Jones)  desired  to  point  out,  as  he  did  on  that 
occasion,  the  great  lesson  to  be  learned  from  the  management  of  the 
Berlin  Sewage  Farms.  In  his  reply  the  author  of  that  paper  quoted 
the  remarks  that  he  had  made,  and  said,  "  It  was  perfectly  correct  as 
Colonel  Jones  had  stated,  that  the  most  important  lesson  to  be  derived 
from  the  paper  was,  that  the  success  of  the  Berlin  experiment  was 
due  to  the  intelligent  supervision  of  the  administration,  and  to  the 
careful  distribution  of  the  sewage  over  the  land.  This  was  doubtless 
a  point  on  which  great  stress  should  be  laid.''  The  pay  of  the  officials 
for  administration  of  the  Berlin  Farms  came  to  =£2,116  per  annum, 
and  that  of  sewage  men  to  <£t3,9S9,  or  at  the  rate  of  £2'3'3  per  million 
gallons  of  sewage  per  diem.  This  was  simply  for  the  manual  labour 
of  distributins;  the  sewage  over  the  land.  iS'ow  he  did  not  know  of 
any  English  Farm  in  ivhich  more  than  half  of  the  latter  rate  of  pay- 
ment was  made  for  the  distribution  of  the  sewage  only,  and  yet  the 
daily  wages  of  a  farm  labourer  in  England  must  be  higher  than  in 
Germany,  Moreover  it  had  been  the  usual  practice  in  England  to 
employ  an  Engineer  to  "  lay  out,"  as  it  was  called,  the  lands  for 
sewage,  once  for  all,  and  then  to  leave  the  future  management  in  the 
case  of  smaller  sewage  farms,  to  labourers  under  the  control  of  a 
committee  of  town  tradesmen.  Under  those  circumstances  it  was 
remarkable  that  irrigation  had  held  its  own  against  chemical  and 
electrical  efforts  at  sewage  purification,  which  were  always  carefully 
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tended  by  a  trained  stafE  from  first  to  last.  What  was  wanted  in 
En^'land  was  a  staff  of  Engineer  farmers,  and  in  these  days  of  tech- 
nical educalioii  they  would  soon  be  found  if  sewage  committees  would 
learn  to  ap|)reciafe  their  services  and  offer  sullicient  pecuniary 
inducement.  Jie  was  inclined  to  think  that  Mr.  Cooper  went  a  little 
too  far  in  ascribing  to  the  popular  microbe  of  the  present  day,  all  the 
functions  of  purifying  sewage.  He  held,  too,  that  the  purification  of 
sewage  by  a  given  area  of  soil  protected  by  a  crop  was  much  greater 
than  on  fallow  land,  and  he  concluded  that  the  joint  action  of  the 
nitrifying  organism  and  plant  rootlets  produced  the  best  results  in 
sewaiije  puritication.  At  the  same  time  it  was  certain  that  the  work 
of  purification  was  done  within  the  first  few  inches  of  the  surface, 
more  or  less,  according  to  the  porosity  of  the  soil  allowing  the  passage 
of  oxygen  to  support  the  life  of  organisms.  If  the  sewage  passed  too 
rapidly  through  the  first  few  inches,  it  either  flowed  away  by  the 
drains  uupurified,  or  remained,  in  an  inert  stagnant  state  for  an 
indefinite  period  untouched  even  by  the  deep  roots  of  wheat,  <S:c. 
Mr.  Cooper's  remarks  as  to  settling  tank  construction  were  quite 
correct,  and  the  Dortmund  form  was  one  of  the  most  satisfactory, 
but  the  avoidance  of  currents  which  is  so  essential  to  success,  could 
be  secured  in  various  ways.  At  last,  in  the  Massachusetts  experi- 
ments set  forth  in  Mr.  Cooper's  paper,  they  found  an  attempt  to 
discriminate  between  the  results  of  simple  natural  subsidence,  and 
those  produced  by  chemical  agents.  He  had  often  protested  against 
the  assumption  hitherto  universally  put  forward  by  precipitationists, 
that  the  total  difference  of  analysis  between  raw  sewage  and  effluent 
from  any  particular  process,  was  due  to  the  employment  of  one  or 
more  chemical  agents  in  the  precipitation  tanks.  Taking  the  average 
of  the  sewage  experiments  tabulated  in  Mr.  Cooper's  paper,  it  showed 
that  only  about  50  per  cent,  of  the  work  done  by  natural  deposition 
had  been  obtained  by  the  employment  of  large  quantities  of  chemicals, 
and  at  a  cost  of  lOd.  per  head  per  annum  of  the  population  where  the 
sewage  had  been  thus  treated.  His  own  experience  would  have  led 
him  to  have  expected  much  less  percentage  of  useful  efi'ect,  and  a 
higher  cost  for  chemicals  and  labour.  He  would  very  much  like  the 
London  County  Council  to  give  them  the  difference  in  volume  of 
sludge,  and  analyses  of  raw  sewage,  and  effluent  ivith  and  ivithout  the 
employment  of  3'7  grains  of  lime,  and  one  of  iron  per  gallon,  from 
which  their  chemists  now  claimed  to  obtain  important  results  with 
regard  to  the  metropolitan  sewage  ;  nothing  could  be  simpler  than  to 
compare  the  results  on  alternate  days,  and  in  conclusion,  he  suggested 
that  as  the  point  was  of  great  scientific  interest,  the  Council  of  the 
Sanitary  Institute  should  memorialise  the  Loudon  County  Council  to 
carry  out  the  experiment. 

Alderman  Boultox  (Burslem)  said  he  should  be  glad  to  find  that 
if  tried  there  w^ould  be  something  of  advantage  to  Sanitary  Engineer- 
ing in  the  new  process.  He  was  in  favour  of  irrigation,  and  those 
who  had  gone  in  tor  the  system  were  bold  enough  to  say  that  it  was 
not  "  fast  passing  away,"  as  Mr,  Angell  had  declared,    ^>'o  doubt  Mr. 
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Angell  had  studied  the  subject  thoroughlv,  and  he  (Mr.  Boulton) 
congratulated  him  on  the  many  points  of  great  interest  in  his  paper. 
Taking  the  sludge  question,  it  was  a  great  difficulty,  and  if  it  could 
be  dealt  with  as  Mr.  Angell  said,  he  for  one  would  be  pleased  to 
advise  Town  Councils  to  adopt  it.  Some  years  ago  a  deputation  (of 
which  he  was  one)  went  to  various  places  around  London  to  investi- 
gate the  various  processes,  but  on  getting  back  home,  and  considering 
the  matter,  they  felt  bound  to  come  to  the  conclusion  that  irrigation 
was  the  system  that  was  best  suited  for  them,  and  the  to\^n  adopted 
it.  He  was  struck  with  a  remark  of  Colonel  Jones  as  to  the  way  in 
which  cliemical  processes  were  being  carefully  watched.  He  was 
quite  astonislied  to  find  the  number  of  places  which  had  complained 
of  irrigation,  but  he  had  come  to  the  conclusion  that  because  a  thing 
was  complained  of  that  did  not  prove  it  to  be  useless.  People  often 
make  complaints  from  various  motives,  some  from  interest  and  some 
from  sentiment.  It  did  not  take  a  great  deal  to  cause  people  to 
make  complaints  on  the  sewage  question.  However  perlect  it  might 
be,  they  might  consider  that  a  sewage  farm  was  scarcely  the  place  to 
take  their  friends  to  for  a  pic-nic.  It  was  not  like  a  bed  of  roses. 
In  Burslem,  whenever  complaints  had  been  received  the  matter  had 
been  remedied.  It  was  quite  correct  that  the  state  of  sewage  matter 
differed  at  all  hours  of  the  day,  and  this  might  cause  complaints  at 
one  time,  and  not  at  another.  Taking  all  tliose  things  into  consider- 
ation, he  did  not  think  that  with  all  that  had  been  done  for  the 
chemical  process,  it  had  been  free  from  complaints.  They  had  no 
fear  as  to  their  sewage  farm,  and  they  were  not  going  to  adopt 
another  process  from  what  he  had  heard  at  that  Congress.  They 
would  wait  and  see  the  new  processes  tried,  and  in  the  meantime 
they  were  quite  satisfied  with  irrigation. 

Mr.  C.  H.  CooPEE  (AVimbledon)  said  that  if  Mr.  Angell  had  gone 
in  for  a  list  of  complaints  against  chemical  works,  he  woidd  have  had 
a  much  longer  list  than  he  had  got  against  sewage  farms.  As  to  the 
Eiver  Cole,  he  was  not  aware  of  the  existence  of  such  a  river  near 
Birmingham.  Mr.  Angell  mentioned  Croydon,  but  he  expected 
that  he  meant  Croydon  rural,  which  was  quite  another  farm.  As 
to  Aldershot,  that  farm  was  troublesome,  but  that  was  because  it 
was  let  to  a  farmer  who  mismanaged  it.  As  to  the  Berlin  farm,  the 
Eiver  Spree  was  a  stinking  ri\er,  but  that  was  not  due  only  to  the 
effluent,  and  it  was  unfair  to  say  that  it  was.  Mr.  Angell  said  that 
fresh  polarite  would  efiVct  oxidation,  but  this  was  expensive,  and 
wliat  would  be  the  cost  of  the  purification  of  sewage  if  they  had  to 
continually  get  fresh  polarite  ?  Mr.  Cooper  questioned  whether  it 
was  the  polarite  which  effected  oxidation.  If  it  was,  then  why  did 
not  the  International  Purification  Company  place  polarite  at  the 
surface  in  their  filters,  and  not  allow  the  sand  to  do  the  work  before 
the  sewage  got  down  to  where  the  polarite  was  placed  I  He  believed 
that  Mr.  Angell  was  claiming  a  novel  property  for  polarite  in  ascribing 
to  it  the  finictions  of  a  policeman — arresting  the  banei'ul  bacteria, 
while  allowing  the  harmless  ones  to  pass.    As  to  filtration  being  slow, 


DI8CDS8IOX.  221 

it  had  been  proved  by  the  Massachusetts  State  Board  experiments 
that  the  sewage  of  a  population  of  upwards  of  5,000  could  be  dealt 
with  on  one  acre  of  land,  and  these  experiments  were  continued  for 
some  time. 

^lajor  Lamoeock  Flowee  (Lee  Conservancy  Board)  said,  Mr. 
Scruby's  scheme  had  not  been  tested  on  a  large  sca-e ;  he  would  like 
to  hear  something  more  about  tlie  matter,  and  when  Mr.  8cruby  could 
prove  that  he  had  treated  one  million  gallons  of  sewage  per  day,  for 
a  period  extending  over  six  months,  and  show  an  effectively  purified 
effluent  he  would  be  glad  to  hear  from  him  again.  Major  Flower 
welcomed  Mr.  Cooper,  as  a  good,  honest  worker  in  the  cause  of  the 
disposal  of  sewage,  and  he  was  glad  to  hear  such  valuable  opinions  as 
he  had  given  them  that  morning.  He  was  also  pleased  to  hear  Mr. 
Angeil,  or  anyone  who  would  help  them  to  solve  this  difficult  problem. 
He  agreed  with  Mr.  Angell's  remarks  about  the  mixture  of  to\vn 
sewage  \\  ith  manufacturers  or  brewers'  refuse  in  the  sewers.  He  also 
agreed  with  Colonel  Jones  that  it  \\oukl  be  quite  as  well  to  trv  the 
experiment  of  the  effect  of  simple  deposition,  without  applving 
chemicals.  Sewage  farms  were  very  valuable,  but  care  must  be  taken 
in  the  selection  of  the  site  and  of  the  soil.  He  remembered  one 
instance  where  the  soil  was  yellow  clay ;  in  the  wisdom  of  the  day.  the 
clay  had  been  iinder  drained,  the  result  being  that  the  clay  cracked, 
and  the  sewage  got  down  the  cracks  unpurified  into  the  drains. 

Mr.  EoGERS  Field,  M.Inst.C.E.  (London),  said  he  must  protest 
against  Mr.  Angeil  using  such  a  phrase  as  "  it  appears  on  the  face 
almost  needless  to  speak  against  sewage  farming  to  members  of  this 
Institute."  The  members  of  The  Sanitary  Institute  as  a  bodv  have 
never  expressed  any  opinion  against  sewage  farming.  On  the  other 
hand,  many  competent  Engineers  were  of  opinion  that  if  sewage 
farms  were  carried  on  properly  this  was  the  best  way  of  disposing -of 
the  sewage  of  a  town.  He  did  not  think,  therefore,  the  phrase  ought 
to  have  been  used.  Xo  doubt  there  were  cases  where  chemical 
treatment  was  the  best  method,  but  it  should  not  be  advanced  as  a 
panacea.  It  so  happened  that  he  had  to  do  with  the  first  case  where 
chemical  treatment  had  been  applied  to  sewage  on  a  large  scale,  viz., 
at  I^ieester,  some  forty  years  ago.  He  was  tlie  pupil  of  the  Engineer 
to  the  Works  (Mr.  Thos.  Wicksteed),  who,  as  well  as  the  other  people 
connected  with  them,  thought  they  were  going  to  make  their  fortunes, 
but  on  the  contrary  they  lost  their  money.  Then  another  scheme 
came  up  but  this  also  failed.  That  made  him  watch  very  closelv 
everything  that  happened  of  this  kind,  and  every  new  chemical 
scheme  that  came  up.  The  number  of  chemical  sewage  schemes 
which  had  come  up  in  his  time  was  very  large.  They  were  wonderful 
in  the  Laboratory,  and  the  promises  of  their  inventors  were  magniti- 
cent,  but  in  four  or  five  years  little  or  nothing  more  was  heard  of 
them.  Therefore  he  not  unnaturally  dtmbted  this  one  until  he  had 
seen  it  in  practical  use  for  several  years.     He  had  also,  seen  sewage 
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farms  which  were  failures,  but  in  every  case  where  this  was  so,  it  arose 
either  from  placing  sewage  on  land  that  was  altogether  unfit  tor  the 
purpose,  or  from  improper  management  or  neglect.  Often  they  could 
see  a  farm  which  tlie  Engineer  had  left  in  a  beautiful  condition 
allowed  through  neglect  to  get  into  a  simply  filthy  state.  If  they 
spent  anything  like  the  money  on  the  management  of  sewage  farms 
which  was  spent  on  chemical  schemes  they  would  get  results  that 
would  be  very  satisfactory, 

Mr.  A.  A>'GELL  (Southampton)  said  that  as  to  Mr.  Cooper's  point 
about  the  sand  doing  the  work  on  the  top  of  the  polarite,  it  must  be 
remembered  that  in  his  paper  he  quoted  experiments  made  with  new 
polarite,  and  the  reason  this  was  taken  was  because  it  was  sterile. 
In  polarite,  as  in  all  porous  bodies,  there  was  a  selective  power  that 
would  separate  the  lower  forms  of  microbic  life  that  caused  nitrifica- 
tion. But  he  did  not  claim  that  for  polarite  alone  ;  he  claimed  it 
for  all  porous  bodies.  Mr.  Cooper  therefore  did  not  appear  to  have 
exactly  recognised  this  point.  With  regard  to  the  severe  rebuke 
by  Mr.  Eogers  Field,  he  did  not  think  it  was  too  severe.  He  had 
intended  to  say  something  that  would  bring  a  storm  about  his  head, 
because  there  was  nothing  that  so  well  brought  a  thing  out  as  to 
have  a  storm  over  it,  but  he  admitted  that  the  expression  was  too 
strong.  He  had  been  asked  for  some  particulars  as  to  the  quantities 
by  which  he  had  been  governed  in  the  production  of  the  cement. 
In  the  early  stages  they  could  only  get  at  the  amounts  approxi- 
mately. The  sludge  he  got  at  Salford,  but  it  was  the  same  all  over 
the  country.  The  weight  of  the  sewage  sludge  of  lUOO  persons  per 
diem  was,  say,  75  lbs.  net,  and  this,  with  225  lbs.  of  gas  lime,  would 
give  300  lbs.  of  cement.  Multiplying  that  by  50  would  give  15,000 
lbs.,  or  seven  tons  per  diem — say  five  tons.  A  town  of  50,000 
inhabitants  would  require  works  of  the  following  size  :  a  mixer  of 
10  ft.  diameter ;  a  drying  floor  20  ft.  by  50  ft. ;  two  ten-ton  kilns, 
15  ft.  high  with  15  ft.  cupolas  ;  grinding  machinery,  &c.  The 
cost  would  be  about  ,£1000  and  the  labour  about  £6  per  week.  If 
they  put  the  cement  down  as  worth  30s.  per  ton,  and  allowed  15s. 
per  ton  for  cost  of  production,  that  would  leave  15s.  profit,  making 
a  profit  of  £'d  15s.  per  day.  The  cement  manufactory  for  a  town  of 
50,000  inhabitants  would  be  a  small  affair.  As  he  had  stated,  the 
specimens  of  cement  before  them  were  made  under  his  supervision, 
and  it  had  stood  a  test  of  293  lbs.  to  the  square  inch.  It  was  quite 
inodorous  and  not  in  the  least  objectionable,  and  he  contended  that 
it  was  better  than  that  used  on  the  Thames  Embankment. 

In  reply  to  the  discussion,  Mr.  ScRrBT  said  he  did  not  deal  with 
the  solids.  They  would  be  left  in  the  filter.  In  replying  to  a 
question  from  the  Chairman  as  to  what  became  of  the  solids  in  the 
oxidation  chamber,  he  said  none  would  be  allowed  to  enter,  as  they 
would  be  left  in  the  sand  filter  previously  to  the  liquid  being  treated. 

Mr.  C.  H,  CoorEE  (Wimbledon),  in  reply,  assured  Colonel  Jones 
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that  his  suf^^estion  to  da  away  with  the  troiif^hs  and  draw  off  the 
eHliKJut  by  a  weir  rouiid  the  Dortmund  would  be  impracticable,  as  it 
would  leave  a  large  body  ol  fluid  in  the  centre  of  the  tank  always 
unafl'ected,  as  the  current  natui-ally  would  iollow  the  sides.  Mr. 
Cooper  was  glad  to  tind  that  Alderman  Boulton  was  in  favour  of 
sewage  farms.  Where  it  \\as  found  absolutely  necessary  to  separate 
the  solids  by  some  means,  it  could  not  be  better  done  than  by  a 
])ropcr  system  of  tanks  and  roughing  filters.  Some  speakers  had 
alluded  to  certain  land  being  unsuited  for  sewage,  but  he  thought 
that  if  properly  handled  almost  any  laiul  could  be  mud<;  suitable. 
Stiff  clay  land  should  not  be  drained,  and  by  attempting  to  drain  it 
the  chance  of  a  good  effluent  was  generally  lost. 
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CHEMISTRY.  METEOROLOGY,  AND  GEOLOGY. 


ADDRESS, 

By  W.  J.  RUSSELL,  Ph.D.,  F.R.S. 

PEESIDEM    OF    TKE    SECTION. 


"^1  Sketch  of  the   Chemical  History  of  the  Air.^' 

I  REGRET  that  my  knowledge  and  experience  of  sanitary 
matters  does  not  allow  me  to  address  von  on  a  technical  subject, 
appropriate  to  this  Congress,  and  for  that  reason  alone,  were 
there  no  other,  I  think  your  Council  have  not  acted  judiciously 
in  asking  me  to  preside  on  the  present  occasion  ;  but  as  they 
have  done  so,  you  must  bear  with  me  if  I  confine  my  remarks 
mostly  to  scientific  matters  and  leave  to  you  their  application 
to  practical  purposes.  I  need  not  dwell  even  for  a  moment  on 
the  fact  that  sanitary  science  rests  to  a  very  large  extent  on 
pure  Chemistry,  and  that  the  increased  power  which  you  have 
at  the  present  day  of  doing  good,  depends  on  the  advances 
which  pure  Chemistry  has  made  of  late  years.  Of  the  subjects 
with  which  the  sanitarian  has  to  deal,  air  and  water  are  probably 
the  most  important.  Water,  from  a  chemical  point  of  view, 
has  I  find  been  ably  dealt  with  by  a  former  President  of  this 
section.  Dr.  Dupre,  and  I  have  consequently  nothing  to  say  to 
you  with  regard  to  it,  but  I  thought  possibly  it  might  be  of 
some  interest  and  I  hope  of  some  slight  use,  if  I  attempted  to-day, 
to  sketch  very  broadly  the  steps  by  which  we  have  attained  to 
our  ])resent  knowledge  of  the  atmosphere.  It  is  a  subject  which 
in  detail  would  require  a  history  of  Chemistry  even  from  the 
earliest  time,  but  I  want  merely  to  lay  before  you  a  brief  outline 
of  the  campaign  to  show  you  how  the  subject  has  been  attacked, 
how  Generals  have  sometimes  been  victorious  and  been  able  to 
capture  and  to  hold  important  positions,  at  other  times  how 
they  have  failed  in  their  attacks,  or  even  if  for  a  time  victorious 
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their  fraiiis  have  been  of  no  avail,  for  their  army  would  not 
follow  and  occuin'  the  vantan;e  <rroun(l  which  they  had  reached. 
And  further,  how  the  means  of  warfare  has  of  late  improved, 
and  how  ra[)id  and  important  have  been  the  victories  of  late 
years. 

Obviously  it  is  not  ])ossible  to  imacjine  people  livinfj  on  this 
earth  and  bein^  unacquainted  with  certain  |)hysical  effects  ])ro- 
duced  by  the  air,  it  l)lew  upon  them  and  u|)(m  their  habitations, 
as  it  does  now  upon  us,  and  they  accepted  this  as  an  obvious 
occurrence  which  happened  as  a  tiling  of  course ;  but  the  first 
tiling  they  learnt  with  regard  to  chemical  properties  of  the  air, 
and  that  from  direct  experiment,  was,  that  it  increased  combus- 
tion. They  blew  their  fires,  first  no  doubt  by  their  mouths,  which 
did  not  prove  that  it  was  the  air  that  they  used  ;  but  artificial 
bellows  were  a  very  early  invention,  and  it  is  worthy  of  note 
that  the  o;reat  inducement  to  study  the  composition  of  air  has 
been  its  obvious  connection  with  combustion.  It  is  easy  to  see 
how  it  came  about  that  the  physical  properties  of  the  air  were 
the  first  to  attract  attention.  Hero  of  Alexander,  whoever  he 
may  have  been,  in  his  treatise  on  pneumatics,  clearly  described 
the  salient  physical  ])roperties  of  a  gas,  for  he  demonstrates 
that  air  is  matter  and  occui)ies  space,  and  he  says  it  is  constituted 
"  of  particles  minute,  and  light,  and  for  the  most  \)iXYt  invisible," 
and  that  these  particles  are  in  contact  but  do  not  fit  into  one 
another,  but  void  spaces  are  left  between,  so  that  when  force  is 
applied  the  air  is  conijn'essed,  and  customary  to  its  nature,  falls 
into  the  vacant  spaces  from  the  ])ressure  exerted  on  its  particles, 
but  when  the  force  is  withdrawn  the  air  returns  again  to  its 
former  position  from  the  elasticity  of  its  particles.  Clearly  then 
at  least  some  two  or  three  hundred  years  before  the  Christian 
era  the  jdiysical  properties  of  the  air  were  well  known,  but  with 
regard  to  its  chemical  action  the  only  knowledge  was  that  it 
stinudated  combustion,  as  shown  by  the  bellows,  and  that  bodies 
would  not  burn  without  it.  Anaxagoras  saiil,  '"  air  was  an 
element,"  and  Aristotle  made  it,  as  every  one  knows,  one  of 
his  four  elements,  not  that  their  definition  of  an  element  would 
exactly  agree  with  ours  of  the  present  day.  Aristotle  meant  a 
distinct  quality  of  matter,  it  typified  to  him  all  bodies  that 
ap|)roached  in  nature  to  a  gas,  anil  it  is  interesting  to  note  in 
))assing  how  long  it  took,  and  how  much  experiment  it  re(|uired, 
to  convince  ]>eople  that  there  really  existed  different  kinds  of 
all-.  The  dictum  that  air  was  an  element,  and  that  it  had  certain 
])hysical  ])roj)erties,  satisfied  the  worhl  for  centuries,  and  until 
experiments  became  more  chemical  in  their  character,  ami  men 
began  to  study  the  ]iermanent  changt-s  of  comjiosition  wliich 
bodies  underwent,  little  or  nothing  further  could  really  be  learnt 
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about  the  air,  and  all  were  satisfied  that  their  kuowledo;e  of  the 
air  was  sufficient  and  complete  ;  for  even  down  to  the  middle 
ages  the  four  elements  theory  of  Aristotle  was  universally 
accepted,  and  now  it  is  hardly  a  century  and  a-half  since  the 
air  was  shewn  to  be  a  mixtuie  of  two  gases. 

As  I  have  already  indicated,  it  is  only  the  principal  events 
that  I  can  dwell  upon,  the  mass  of  smaller  events,  so  important 
in  their  aggi*egate,  I  dare  not  in  this  sketch  discuss,  so  I  pass 
at  once  to  the  work  and  views  of  Van  Helmont,  for  with  him 
really  begin  the  chemical  history  of  the  air.  He  clearly  estab- 
lishes what  was  afterwards  forgotten  or  ignored,  that  there  are 
different  kinds  of  air,  for  instance,  his  "  gas  silvestre  "  was 
carbon  dioxide,  and  he  states  that  it  is  formed  both  by  fermen- 
tation and  combustion;  also  he  describes  a  "gas  pingue"  which 
is  given  off  from  dung  and  is  inflammable,  but  notwithstanding 
his  clearly  distinguishing  these  gases  from  ordinary  air,  the 
world  in  general  cared  not  for  the  distinction,  and  it  was  not 
till  long  after,  that  such  a  distinction  was  generally  admitted 
and  believed  in.  Although  he  did  not  hold  to  the  doctrine  of 
the  four  elements,  for  earth  and  fire  he  believed  to  be  com- 
pounds, still  air  and  water  were  to  him  elements.  His  work 
was  principally  done  during  the  reign  of  our  King  Charles  I. ; 
he  was  born  in  1577  and  died  in  1(344.  His  work,  which  was 
remarkablv  orifrinal  and  sucst^stive,  had  not  lono;  to  Avait  in 
order  to  bear  fruit,  for  three  Englishmen  quickly  succeeded 
him,  to  Avhom  the  history  of  the  air  owes  much — I  mean  Kobert 
Hooke,  Robert  Boyle  and  John  Mayou.  Hooke's  "  Micrographia  " 
was  published  in  1665  and  Boyle's  first  treatise  in  \(u4. 
His  "Memoirs  for  a  general  history  of  the  Air"  are  full  of 
interest  and  importance,  giving  the  views  and  curious  experi- 
ments of  an  able  philosopher  struggling  with  a  physico-chemical 
investigation,  and  handica]:)ped  by  the  fanciful  theories  and 
superstitious  feelings  of  former  ages.  Bravely  and  cleverly  he 
works  his  experiments,  and  large  is  the  amount  of  information 
which  he  obtains  from  travellers  and  others.  Naturally  the 
author  of  '"Boyle's  law"  will  dwell  much  on  the  elasticity 
of  gases,  and  he  always  comes  back  to  the  spring  or  durable 
elasticity  of  the  air  as  the  quality  which  distinguishes  it  really 
from  aqueous  A'apours  and  earthy  exhalations.  By  means  of 
the, air  pump  he  demonstrates  that  air  is  necessary  for  respira- 
tion, for  motion,  and  in  fact  for  the  existence  of  animals.  Then 
he  goes  on  to  try  whether  air  can  be  "  produced,"  i.e.,  obtained 
in  sensible  quantity  from  bodies  wherein  it  did  not  before 
appear.  This  is  suggested  by  older  experiments  on  nitre,  for 
he  says  that  learned  men  believe  there  to  be  a  volatile  spirit  of 
nitre  in  the  air,  but  from  his  experiments  he  does  not  find  salt- 


r 


w.  J.  nussELL.  2:;? 7 

petre  to  be  volatile  at  frciitlc  heat,  and  at  liigli  temperature  it 
has  (jiiite  different  propei'ties.  Many  of  our  experiments  of 
recent  times  are  foreshadowed,  for  lie  says  n)ucli  in  his  treatise 
on  the  hidden  properties  of  the  air,  and  on  etHuvia  <xiven  off  by 
tile  earth;  he  says  for  instance  that  j)rohahIy  the  suhterr:inean 
parts  of  the  earth  send  up  into  the  air  peculiar  kinds  of 
venomous  exhalations,  that  produce  new  mental  diseases  in 
animals  of  a  peculiar  species,  and  not  in  others.  It  is 
interestinfj  his  dwellinif  on  this  selective  power.  lie  further 
treats  of  atmos])lieric  dust,  and  f^ives  a  general  metlujd  for  dis- 
covering the  salts  in  the  air.  lie  uses  the  blackening  of  silver 
chloride  as  a  test  to  be  ap|jlied  to  air,  and  then  describes  celestial 
infiuences  and  claims  for  celestial  bodies,  that  they  exercise 
definite  physical  action  on  bodies  on  this  earth,  and  makes  a 
feeble  aj)ology  for  astrology.  lie  is  also  doubtful,  but  rather 
leans  to  the  view,  that  metals  o;row  when  dui;  out  of  the  earth 
and  exposed  to  air,  and  it  is  a  question  whether  tin,  silver, 
lead  and  gold  may  not  be  produced  in  this  manner.  Curious 
and  interesting  as  the  misconceptions  of  the  ))hilosophers  of  the 
time  may  be,  the  real  interest  centres  very  much  in  this  being 
the  dawn  of  our  knowledge  of  oxygen,  and  I  cannot  but  repeat 
— for  I  think  others  have  said  it  before  me — that  the  simple 
neutral  salt,  nitre,  has  proved  itself  to  be  one  of  the  most 
interesting  and  important  chemical  compounds  known  to  history 
— and  why  ?  principally,  I  think,  because  50  per  cent,  of  its 
Aveight  is  oxygen.  It  was  Avell  known  to  the  alchemists,  and 
they  discovered  how  to  obtain  a  "  most  active  and  fiery  spirit  " 
from  it,  and  it  was  really  a  study  of  this  salt  which  led  to  the 
first  discovery  of  oxygen  in  the  air. 

We  may  thank  the  striking  fascination  there  is  about  the 
phenomena  of  combustion  for  leading  us  to. a  knowledge  of  the 
chemical  properties  of  the  air.  That  air  was  the  "food  of  fire," 
that  air  "nourishes  fire,"  and  that  the  bellows  was  a  practical 
application  of  these  facts  was  known  from  remote  anticjuity,  thai 
like  phenomena  could  be  j)rodueed  by  nitre  was  also  known,  and 
hence  Boyle  says  that  learned  men  believe  that  there  is  a  vola- 
tile nitre  in  the  air,  and,  undoubtedly,  this  is  the  popular  theory 
of  the  day. 

Lord  Bacon  says  that  nitre  contains  a  "volatile,  crutle  and 
wiiuly  spirit."  Thunder  and  lightning  even  were  accounted  for 
by  the  presence  of  this  body  in  the  air.  This  theory  arose  in  a 
most  natiH'al  and  logical  way,  for  it  had  been  clearly  demon- 
strated that  there  was  a  similarity  of  efTect  produced  by  calcining 
a  metal  in  the  air  ami  by  heating  it  with  nitre  or  with  the  spirit 
of  nitre. 

Ilooke,    in    1G65,    in    the    Mlcrographia,    ajipears    really    ti) 
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liave  recognised  oxyo;en  in  the  air,  and  to  have  described  its 
most  important  [)roperties,  for  he  says  that  the  dissolution  of 
sulphurous  bodies,  bv  -which  he  means  combustible  bodies,  is 
made  by  a  substance  inherent  and  mixed  with  the  air,  that  it  is 
like,  if  not  the  very  same  with  that  which  is  fixed  in  salt- 
petre, and  he  seems  to  have  been  fully  aware  that  this  substance 
formed  only  a  part  of  the  air,  for  he  says  that  the  dissolvincj 
parts  of  the  air  are  but  few,  whereas  saltpetre  abounds  with 
these  particles.  Considerino;  what  followed,  it  is  curious  that  so 
clear  an  account  of  the  oxyoen  in  the  air  should  be  given  227 
years  ago.  These  A'iews  of  Hooke's  were  fully  accepted  and 
extended  by  John  Mayou ;  in  fact,  in  the  treatise  which  he 
]uiblished  at  Oxford  in  1674,  he  does  not  distinctly  draw  the 
line  between  his  own  experiments  and  Hooke's,  but  clear  it  is 
that  Mayou  made  a  large  number  of  capital  experiments  and 
ably  extended  Hooke's  views.  He  speaks  of  nitre  air,  fire 
air,  nitro-aerial  s])irit,  names  which  in  fact  he  gives  to  oxygen, 
and  he  proves  that  a  candle  burnt  in  a  closed  vessel  only  a 
portion  of  the  air  is  consumed,  and  shows  that  the  air  only  in 
])art  consists  of  nitre  air,  whereas  in  nitre  itself  it  exists  in  a 
concentrated  form.  He  also  states  that  the  acid  of  nitre  con- 
tains all  the  nitre  air  in  nitre,  but  in  it  the  nitre  air  is  surrounded 
by  particles  of  water,  which  tend  to  quench  the  burning  body. 
The  very  name  of  oxygen  he  might  have  given  to  his  nitre  air, 
for  he  states  that  all  acids  contain  it,  that  oil  of  vitrol,  for 
instance,  is  sulphur  united  with  nitre  air ;  that  wines  become 
sour  by  absorbing  it  from  the  air,  and  that  substances  covered 
by  fat  or  oil  do  not  putrify.  Again,  he  demonstrates  that  the 
increase  of  weight  during  calcination  is  due  to  the  absorption  of 
nitre  air,  and  that  in  the  case  of  the  calcx  of  antimony  an 
exactly  similar  calcx  is  produced  by  heating  the  metal  with  the 
acid  of  nitre  and  evaporating. 

I  must  also  mention  that  he  proves  that  when  camphor  is 
ignited  by  a  burning-glass  in  a  vessel  over  water,  the  volume 
of  air  diminishes,  and  the  camphor  cannot  again,  either  in  such 
residual  air  or  in  air  in  which  a  mouse  had  been  suffocated, 
be  ignited.  Many  of  his  experiments  relate  directly  to  respira- 
tion, and  he  is  aware  of  the  connection  which  exists  between 
respiration  and  combustion.  Is  it  not  evident,  then,  that  at  this 
time  the  main  features  of  the  chemical  composition  and  action 
of  the  air  Avere  known  and  demonstrated  by  experiment  ?  Still 
the  world  would  not  accept  them,  neither  Mayou's  contempo- 
raries nor  immidiate  successors  Avoald  adopt  his  views,  but 
what  happened  was  that  these  very  facts  had,  exactly  100  years 
afterwards,  to  be  re-discovered  by  Priestley.  Again  I  may 
group  together  three  Englishmen  who  were  the  most  active  in 
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fiirtlicrinfT  our  kiiowledirc  of  the  air — Blnck,  Prieslley,  aixl 
Cavt'iidisli.  IJlack  sliowud  in  1752  that  liis  fixed  air  was  a 
totally  distinct  ^as  from  common  air,  that  it  was  not  any  kind 
of  modification  of  it,  produced  by  impurities  or  otherwise,  as  the 
various  rrases  till  then  had  fjenerally  been  believed  to  be.  Priest- 
ley without  knowiufjf  it  repeated  Mayou's  experiment,  showed 
that  the  volume  of  air  was  diminished  by  combustion  and 
respiration,  recognised  the  character  of  the  remaininrr  eras,  anil 
called  it  phlofristicatcd  air;  he  went,  however,  further,  and 
made  as  he  says  this  important  and  surprising  discovery,  that 
living  plants  could  restore  to  deteriorated  air  the  power  of  again 
supporting  combustion.  Now  the  world  was  ready  and  able  to 
understand  and  to  be  interested  in  his  many  experiments  with 
air,  and  the  subject  rapidly  devel(»pes.  Not  onl}'  has  he  learnt 
the  composition  of  tlie  air,  but  he  has  the  means  of  analysing  it 
and,  as  he  believes,  of  determining  whether  it  be  good  or  bad 
air.  He  has  proved  that  the  oxygen,  or  as  he  called  it  dephlo- 
gisticated  air,  is  the  active  spirit  of  the  air,  all  actions  depend 
upon  its  presence,  determine  then  liow  much  there  is  in  a  sample 
of  air  and  you  will  know  its  goodness;  the  whole  matter  seems 
clear  ami  to  have  fallen  into  his  hands,  for  he  had  lately  dis- 
covered nitric-oxide  gas,  and  one  of  its  properties  was  to ''devour 
oxygen,"  and  thus  could  it  be  removed  from  the  air  to  be  tested. 
His  accounts  of  these  experiments  is  worth  quoting;  he  says: 
"1  hardly  know  any  experiment  that  is  more  adapted  to  amaze 
and  surprise  than  this  is,  which  exhibits  a  quantity  of  air  which, 
as  it  devours  a  quantity  of  another  kind  of  air  half  as  large  as 
itself,  and  yet  so  far  from  gaining  any  addition  to  its  bulk  that 
it  is  considerably  diminished  by  it."  He  goes  on  also  to  .^ay 
that  "this  diminution  occasioned  by  the  nitrous  air  is  peculiar  to 
common  air,  or  air  fit  for  respiration ;  and  as  far  as  I  can  judge 
from  a  great  number  of  observations,  is  at  least  very  nearly,  if 
not  exactly,  in  proportion  to  its  fitness  for  their  purpose.  So 
that  by  this  means  the  goodness  of  air  may  be  distinguished 
much  more  accurately  than  it  can  be  done  by  putting  mice  or 
any  other  animals  to  breathe  it."  And  well  may  he  say  as  he 
does  immediately  afterwards:  "This  was  a  most  agreeable 
discovery  to  me,  as  I  hope  it  may  be  a  iiseful  one  to  the 
public."  He  has,  moreover,  another  reason  for  being  pleaseil 
with  it,  and  it  shows  how  the  air  had  previously  been  analysed. 
He  adds  :  "  As  from  this  time  I  had  no  occasion  for  so  large 
a  stock  of  mice  as  I  had  been  used  to  keep  for  the  purpose  of 
these  experiments."  I  nuist  not  stop  to  criticize  his  methods  i^f 
analysis  ;  he  seems  to  have  found  the  amount  of  oxygen  in  air 
to  have  been  about  one-fifth  of  its  bulk,  which  was  correct,  but 
his  method  as  an  accurate  wav  of  iletermininir  small  differences 
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in  the  amount  of  oxygen,  and  tlnis,  as  he  thought,  of  deter- 
mining its  wholesomeness,  completely  failed.  He  makes  a  great 
number  of  experiments,  gets  the  worst  kinds  of  air  he  can,  and 
compares  them  Avith  the  pure  air  of  Wiltshire,  where  he  is 
living.  Mr.  Boulton,  of  Birmingham,  sends  him  a  variety  of 
specimens  of  air  from  that  manufacturing  town ;  Dr.  Percival 
sends  him  specimens  from  Manchester,  but  he  is  able  to  find 
only  very  small  and  uncertain  differences  in  the  contraction 
given  by  pure  air  and  the  worst  air  from  the  manufactories  in 
Birmingham  and  the  weaving  shops  in  Manchester.  He  also 
tries  to  solve  the  questions  whether  the  amount  of  oxygen  in 
the  air  varies  at  different  times  of  the  year  and  in  different 
states  of  the  weather,  but  his  conclusion  is  that  his  errors  of 
experiment  are  quite  as  great  as  any  difference  which  may 
exist ;  and  he  quaintly  and  honestly  says,  "  When  I  first 
discovered  the  property  of  nitrous  air  as  a  test  of  the  whole- 
someness of  common  air,  I  flattered  myself  that  it  might  be  of 
considerable  practical  use,  and  particularly  that  the  air  of 
distant  places  and  countries  might  be  brought  and  examined 
together  with  great  ease  and  satisfaction,  but  I  own  that 
hitherto  I  have  rather  been  disappointed  in  my  expectations 
from  it."  Still  Priestley  did  much  good  and  important  work  in 
this  direction,  and  he  called  attention  to,  and  made  many  experi- 
ments on,  the  air  in  ill-ventilated  rooms,  some  of  his  remarks  are 
rather  curious  and  quaint,  he  thinks  small  dining  rooms  are 
rather  preferable  to  large  ones,  because  on  opening  the  door  a 
large  proportion  of  the  total  bulk  of  air  in  the  room  is  changed, 
but  if  large  rooms  are  to  be  used  then  there  must  be  an  opening 
at  the  top  of  the  room  to  let  the  bad  air  out.  He  describes  also 
how,  without  attracting  attention,  he  bottled  np  at  a  dinner 
party  a  sample  of  the  air  of  the  room,  in  an  empty  decanter, 
and  found  appreciably  less  oxygen  in  it  than  in  the  air  from  a 
well  ventilated  room  in  the  same  house,  but  I  am  afraid  his 
analyses  were  not  quite  reliable,  for  on  re-calculating  his 
results,  the  pure  air  must  have  contained  25  per  cent,  of  oxygen, 
and  from  some  other  comparative  experiments  he  concludes 
that  had  the  dining-room  air  received  a  little  more  than  Uvice 
as  much  phlogistic  matter  as  it  Avas  charged  with,  by  the 
breathing  of  these  eight  or  ten  persons,  the  effluvia  of  the 
victuals,  &c.,  a  candle  would  not  have  burnt  in  the  room,  and 
the  conclusion  he  comes  to  is,  that  the  breathing  such  contami- 
nated air  for  so  long  a  time,  as  it  is  now  the  custom  to  do,  at 
and  after  dinner,  must  be  very  hurtful ;  he  consequently  recom- 
mends that  if  such  large  dining-rooms  are  built,  provision  be 
made  for  letting  out  the  vitiated  air  at  the  top  of  them,  other- 
wise if  it  were  not  inconvenient  on   other  accounts,  it  would 
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be  better  to  liavc  tlie  dinner  in  one  room  and  the  dessert  in 
another. 

When  we  consider  that  tliese  statements  were  made  a  century 
and  a  f|uartcr  airo,  and  at  least  ex))ress  ch-arlv  the  necessity  and 
scientific  ])rinci|)les  of  liouse  ventihition,  I  am  afraid  we  cannot 
jn-ide  ourselves  on  the  advances  we  have  made  in  Ihese  matters. 
Architects  still  build  large  dinintjj  rooms  without  the  hole  at 
the  top  to  let  the  vitiated  air  to  escape,  and  I  have  known  cases 
in  which  it  would  liavc  been  more  pleasant  to  have  had  dessert 
in  another  room. 

Priestley  to  the  end  of  his  days  believed  in  phlon;iston,  he 
never  got  beyond  the  idea  that  the  air  was  a  mixture  of  phlo- 
giston and  oxygen,  which  he  called  dej)hlogisticated  air.  this 
to  him  was  really  pure  air,  and  what  remained  after  combustion, 
altb.ougli  he  knew  the  gas  to  be  lighter  than  oxygen,  and 
although  Kutherford  had  described  nitrogen,  still  it  was  to 
Priestley,  ])hl()giston,  or  rather  air  saturated  with  phlogiston. 

Following  Priestley,  other  chemists,  both  in  this  country  and 
abroad,  adopted  and  modified  as  far  as  apparatus  went,  the 
method  of  air  analysis,  and  imagined  that  they  had  demonstrated 
the  healthiness  or  unhealthiness  of  different  places  by  this  means. 
Ingenhonse,  for  instance,  found  more  oxygen  in  the  air  above 
the  sea  and  on  the  sea  coast,  than  at  other  ])laces,  and  this 
explained  their  acknowledged  healthiness,  but  by  far  the  most 
imijortant  series  of  air  analysis  of  the  time  were  made  by 
Cavendish  and  published  in  the  "Philosophical  Transactions 
for  1783."  He  with  much  care  investigated  this  method  of 
analysis,  and  pointed  out  how  the  Abbe  Fontana's  method, 
which  seems  to  have  been  much  used  at  this  time,  could  be 
improved,  and  in  place  of  measuring  he  weighs  the  air.  He 
says  that  during  the  last  half  of  the  year,  1781,  "I  tried  the 
air  of  nearly  sixty  different  days  in  order  to  find  whether  it  was 
sensibly  more  phlogisticated  at  one  time  than  another,  but 
found  no  difference  that  I  could  be  sure  of,  though  the  Avind 
and  weather  on  these  days  were  very  various."  also  he  tried 
"  whether  the  air  was  sensibly  more  dephlogisticated  at  one 
time  of  the  day  than  another,"  and  also  he  tried  *'  whether 
there  was  any  difference  between  the  air  of  London  and  the 
country,  by  filling  bottles  of  air  on  the  same  day  and  nearly  the 
same  hour  at  Marlborough  Street  and  at  Kensington,  but  the 
result  in  all  these  cases  was  the  same,  the  difference  was  never 
mori"  than  might  proceed  from  the  errors  of  the  exi)eriment, 
and  by  taking  a  mean  of  all,  there  did  not  appear  to  be  any 
difference  betw'een  them." 

Thus  ended,  for  the  time  at  all  events,  this  method  of  analysis, 
and  the  brilliant  and  important  results  most  naturally  expected 
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were  ne^'er  realised.  Chemists  of  all  countries  agreed  in 
condemning  the  method  and  sought  other  means  for  deteimining 
the  oxygen  in  air,  but  within  the  last  two  years  it  is  interesting 
to  note  that  a  proposal  has  been  made  to  revive  this  old  method 
of  analysis,  and  Messrs.  Wanklyn  &  Cooper  state  that  in  their 
hands  "the  method  proA'es  to  be  both  accurate,  easy  in  manipu- 
lation, and  applicable  to  cases  in  which  the  other  methods 
cannot  be  applied,"  and  that  they  are  thus  able  to  restore  this 
old  method  to  its  proper  place. 

Althongh  this  nitric  oxide  method  was  the  popular  one  of  the 
time  still  chemists  were  busy  trying  other  processes ;  Scheele 
had  used  a  potassium  sulphide  and  a  mixture  of  iron  and  sul])hur 
for  the  purpose,  but  not  with  satisfactory  results.  Guyton  de 
Morvean,  in  1788,  used  a  sokition  of  liver  of  sulphur,  also  an 
impure  potassium  sulphide,  and  at  this  time  phosphorus  came 
much  into  use,  as  an  absorbent  of  oxygen.  At  first  it  was  nsed 
in  the  state  of  rapid  combustion,  and  I'keboul  describes  different 
forms  of  apparatus  for  the  purpose.  Seguin  and  Bert  hoi  let  nse 
this  method,  and  later,  the  more  convenient  process  of  the  slow 
combustion  of  the  phosphorus  comes  into  use.  Lavoisier,  even 
in  his  paper  on  phosphoric  acid  published  in  1777,  states  that 
the  burning  of  phosphorus  in  ordinary  air  causes  a  diminution 
of  one-fifth  of  its  volume.  The  very  large  differences  in 
the  amount  of  oxygen  in  the  air  which  ciiemists  obtained 
testifies  how  imperfect  were  the  methods  then  in  nse.  They 
remained  however  faithful  to  the  idea,  that  the  amount  of 
vital  air  present  must  measure  the  wholesomeness  of  the 
atmosphere,  and  Avere  much  astonished  when  Davidson  found 
that  the  air  of  Martinique,  when  the  yellow  fever  was  raging, 
contained  67  per  cent,  of  oxygen. 

Volta,  it  seems,  as  far  back  as  1778,  used  the  method  of 
adding  hydrogen  to  air  and  exploding  the  mixture,  in  order  to 
get  rid  of  the  oxygen ;  but  although  even  at  the  present  day 
this  is  by  far  the  most  accurate  process  known,  still  at  first  it 
did  not  yield  satisfactory  results,  in  fact  the  method  was  not 
properly  understood  and  practised  until  Bunsen  clearly  defined 
the  proportion  which  the  explosive  gases  must  bear  to  the  total 
volume  of  gas,  for  the  whole  of  the  oxygen,  and  nothing  more, 
to  be  removed. 

Davy  and  Dalton,  specially  the  latter,  worked  much  at  the 
analysis  of  air.  Davy  proposed  a  method  of  absorbing  oxygen 
by  means  of  a  solution  of  muriate,  or  sulphate  of  iron,  saturated 
with  nitrous  gas,  but  he  soon  found  the  process  could  not  be 
relied  on,  and  was  in  fact  worthless.  Dalton,  as  late  as  1802, 
speaks  favourably  for  the  nitrous  gas  method,  and  says  :  "  It  is 
not  only  the  most  elegant  and  expeditious  of  all  the  methods 
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liitherto  used,  but  is  as  correct  as  any  of  tliem  ; "  but  so 
impressed  is  he  with  the  definite  and  multii)le  character  of  all 
reactions,  that  lie  finds  that  in  a  narrow  tulje  KJO  measures  of 
connnon  air  combine  with  thirty-six  of  pure  nitrous  fjas,  forming 
nitric  acid,  and  with  double  this  amount — seventy-two  volumes 
— in  a  wide  tube  forming  nitrous  acid,  tlie  residium  in  each  case 
was  seventy-nine  or  eighty  measures  of  pure  azote  gas.  He  also 
experimented  with  Volta's  eudiometer,  but  does  not  obtain 
accurate  results,  for  he  finds  that  100  volumes  of  oxygen  unite 
with  lo<S  volumes  of  hydrogen.  It  is,  however,  but  fair  to  say 
that  the  mean  of  his  numerous  analyses  come  surprisingly  near 
to  the  true  result,  for  he  concludes  that  one  hundred  jjarts  of 
air  consist  of  seventy-nine  parts  of  nitrogen  and  twenty-one 
parts  of  oxygen. 

There  remains  but  one  other  method  for  analysing  air  that  I 
need  notice,  that  is,  by  means  of  alkaline  sohition  of  pyrogallol. 
Chevreul  proposed  the  use  of  this  substance  as  early  as  i82(>. 
When  only  small  amounts  of  oxygen  have  to  be  withdrawn 
from  a  gaseous  mixture  tlie  absorption  is  perfect,  but  when  the 
amount  is  large  there  is  believed  to  be  an  evolution  of  a  small 
(luantity  of  carbon  mon-oxide,  bnt  we  have  it  now  on  the 
authority  of  flempel  that  if  the  alkaline  solution  be  not  too 
strong  this  error  does  not  arise. 

A  sudden  change  now  comes  over  gas  analysis.  I  have  pointed 
out  how  imperfect  and  inaccurate  a  process  it  was,  suddenly  it 
became  by  far  the  most  accurate  and  refined  branch  of  chemical 
analvsis,  and  this  was  entirely  owing  to  the  ability  and  ingenuity 
of  Bunsen.  In  1857  he  published  his  work  on  gas  analysis,  and 
showed  how  gases  could  be  measured  and  how  absorptions  could 
be  made  with  wonderful  accuracy,  and  this  work  remains  to  this 
day  a  monument  to  Bunsen's  ingenuity  and  skill  as  an  ex])eri- 
menter.  Like  other  processes  when  the  highest  degree  of 
accuracy  is  aimed  at,  Bunsen's  methods  require  a  long  time  to 
carry  out,  and  both  Kegnault  and  Frankland  have  suggested 
forms  of  apparatus,  which,  while  attempting  to  retain  the 
accuracy  of  Bunsen's  method  very  greatly  shortened  the 
time  which  each  operation  requires.  Frankland's  ajiparatus, 
modified  considerably  from  its  original  form,  seems  to  stand 
alone  for  accurate  and  rapid  work.  For  many  purposes  the 
utmost  accuracy  is  not  necessary  and  for  such  purposes  the 
ingenious  apparatus  of  Ilempel  is  now  much  used. 

We  naturally  now  turn  once  more  to  the  (piestion,  what 
have  w^e  learnt  from  these  new  and  refined  methods  of  analysis  ? 
Clearly  we  have  learnt  that,  however  accurate  the  d->termination 
of  oxvgen  may  be,  it  does  not  tell  us  what  the  wholesomeness 
of  the  air  is,  but  it  has  told  us  that  in  free  air  there  is  always 
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very  nearly  the  same  amount  of  ox;\'gen ;  in  fact,  so  little  is  the 
variation,  if  any,  of  the  amount  of  oxygen  in  air  from  the 
higher  regions  compared  to  that  on  the  earth's  surface,  from 
the  northern  regions  compared  to  the  tropics,  of  winter  air 
compared  to  summer  air,  that  like  Priestley  and  Cavendish, 
we  may  say  that  the  eiTors  of  analysis  seem  as  great  as  any 
differences  which  may  possibly  exist,  only  now  our  errors  are 
only  YoVoth  part  of  what  they  were  in  their  time. 

Probably  the  most  accurate  determinations  of  the  oxygen  in 
air  were  the  14  analyses  made  by  Bunsen  at  Marbough,  one  of 
them  gave  2097,  another  only  20*84  per  cent,  of  oxygen  and 
the  mean  of  all  the  analvses  cjave  20*93.  This  exact  number  is 
singularly  confirmed  by  the  203  analyses  made  by  Reiset  of  air 
collected  at  five  different  places  and  analyzed  by  three  different 
methods.  Hempel  has  also  made  of  late  years  a  large  number 
of  analyses ;  in  the  air  from  Tromso  he  found  20*92  :  in  that 
from  Dresden  20*90  ;  and  in  that  from  Paris  20*89  per  cent,  of 
oxygen.  We  have  then  a  tolerably  well  established  standard 
for  pure  air,  and  with  the  exception  of  sea  air,  which  is  probably 
rather  richer  in  oxygen  but  about  which  more  knowledge  is 
required,  any  departure  from  this  amount  means  that  it  has 
been  taking  part  in  chemical  changes  and  that  probably  new 
products  will  have  found  their  way  into  such  air. 

At  the  present  time  probably  the  most  interesting  results  to 
be  derived  from  the  accurate  determination  of  the  oxygen  in  air 
are  in  relation  to  this  point,  the  using  up  of  the  oxygen,  for  it  is 
difficult  to  suppose  that  two  or  three  hundredths  of  a  per  cent, 
of  oxygen  can  in  itself  produce  any  appreciable  effect  either  on 
respiration  or  combustion,  but  at  present  we  have  very  little 
information  as  to  the  effect  on  ourselves  of  air  containing  less 
than  the  usual  quantity  of  oxygen  and  no  impurities  in  its  place. 

Ozone  very  probably  is  always  present  in  normal  air,  but 
unfortunately  we  have  no  accurate  method  of  determining  its 
presence.  Its  formation  jn'obablv  arises  from  electrical  action 
and  directly  or  indirectly  from  evaporation.  It  is  said  that  the 
quantity  present  in  the  air  is  greatest  in  spring  and  gradually 
diminishes  till  the  winter  when  it  is  least,  and  that  it  is  more 
plentiful  in  wet  than  in  fine  w-eather.  The  characteristic 
properties  of  ozone  are  shared  by  hydrogen  peroxide,  which 
Meissner  in  18(i3  showed  was  also  present  in  air. 

I  feel  that  I  must  pass  very  rapidly  over  the  history  of  the 
other  constituents  of  the  air.  I  should  have  willingly  dwelt  on 
the  variations  of  the  amount  of  carbonic  acid  in  air,  for  they 
are  indications  of  changes  of  the  highest  interest,  but  I  shall 
only  indicate  a  few  of  the  principal  points  connected  with  them. 
MacBride  certainly  proved,  as  long  ago  as  1764,  that  quicklime 
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after  exposuro  to  air  cffcrxcsced,  and  so  demonstrated  that 
ordinary  air  contained  (•arl)onic  acid.  Horace  de  Saussure  was, 
however,  tlie  first  systematically  to  investigate  the  subject,  and 
in  his  "  Voyages  dans  les  Alpes"  in  ITDO,  showerl  tliat  this  gas 
existed  on  the  mountains  of  Switzerland  as  well  as  on  the 
j)lains.  His  son  Theodore  published  a  mu(;h  fuller  account 
of  these  experiments  in  18)^»0.  The  metliod  used  in  determining 
the  amount  of  carbonic  acid  ])resent  was  essentially  the  same  as 
tliat  in  use  at  the  present  day,  namely,  shaking  up  a  considerable 
volume  of  the  air  with  lime  water,  and  estimating  the  calcium 
carbonate  found,  and  the  results  which  were  obtained  were 
fairly  accurate  and  comparable  among  themselves,  although 
probably  rather  too  high. 

From  experiments,  made  between  1816  and  1828,  Saussure 
finds  in  a  wood  at  Chambesy,  three-tjuarters  of  a  league  from 
Geneva,  that  the  carbonic  acid  varies  in  amount  from  ir'2  to  3'7 
volumes  in  10,000  of  air  and  he  seems  very  early  in  his  investi- 
gations to  have  attacked  the  questions  of  whether  there  is  a 
distinct  variation  in  the  amount  of  this  gas  })resent  in  the  day 
time  as  compai'cd  to  the  night,  and  in  summer  as  compared  to 
winter.  His  results  are  that  during  the  day  the  average 
amount  is  5"04,  during  the  night  it  is  o"7(j  per  10,000  volumes, 
that  during  December,  January,  and  February  at  mid-day  the 
(piantity  is  as  compared  with  that  taken  at  the  same  time  during 
June,  «July,  and  August,  as  77  to  100. 

He  also  dwells  on  the  cui'ious  accidental  variations  which 
occur;  that  in  an  extraordinary  mild  January  the  amount  was 
5'1,  whereas  the  mean  of  many  years'  observations  for  this 
month  was  only  4:*23,  and  that  in  August,  1828,  which  was  re- 
markably cold  and  wet,  the  carbonic  acid  was  only  4'45,  wdiereas 
the  mean  of  many  years  gives  the  amount  as  5'G8.  Further, 
he  shows  that  the  air  over  the  lake  of  Geneva  contains  less 
carbonic  acid  com])ared  with  air  collected  over  the  land,  in  the 
projtortiou  of  i)8'o  to  100,  and  that  the  air  of  Geneva  containe<l 
an  average  amount  of  4"()<S,  while  that  at  Chambesey  contained 
only  4-37;  so  that  he  really  attacked  and  obtained  distinct  results 
on  all  the  most  important  and  interesting  questions  attached 
to  the  presence  of  this  gas  in  the  air,  and  modern  research  has 
confirmed  his  conclusions.  With  reganl,  for  instance,  to  the  ilay 
and  night  variations,  Schuize  made  u])wards  of  1.000  experi- 
ments, and  Levy  2,.")00,  and  Reiset,  Armstrong,  Muntz,  and 
others,  many  more,  and  the  mean  of  all  these  results  is  that 
during  the  day  the  amount  is  2'd\\  and  during  the  night  3' 1 7, 
and  the  numerous  experiments  of  Trucot  also  confirm  this 
general  result.  No  doubt  this  difference  arises  print'ipally  from 
plants  decomposing   this  gas   during  daylight  anil  exhaling  it 
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(luring  darkness.  AVith  regard  to  sea  air  Thorpe's  results 
show  that  the  absolute  amount  is  about  normal,  and  that 
these  diurnal  variations  do  not  occur.  The  amount  of  this 
gas  in  air  is  so  small  that  the  absolute  amount  is  not  appreciably 
diminished  bv  rain.  Still,  small  as  it  is,  it  has  been  stated  that 
the  absolute  amount  of  carbon  in  the  air  is  greater  than  that  in 
all  plants,  animals,  and  coal  formations  on  the  earth. 

^Vith  regard  to  aqueous  vapour,  which  is  also  always  present 
in  the  air,  I  have  only  to  remind  you  of  the  large  increase  of 
amounts  which  can  exist  as  gas  in  a  given  space  with  com- 
parative small  increase  of  temperature,  that  a  cubic  metre  at 
the  freezing  pf)int  can  hold  in  the  gaseous  form  only  4"S7l- 
grammes  of  water,  but  that  the  same  space  at  20^  C.  can  hold 
17*157  grammes,  and  I  would  note  that  the  usual  means  of  esti- 
mating the  amount  present  in  the  air  are  physical  not  chemical 
methods. 

If  any  other  gas  has  a  right  to  claim,  to  be  a  constant  and 
appreciable  constituent  of  the  air  it  is  ammonia,  and  Lawes 
and  Gilbert  state  that  there  is  about  one  part  in  one  million 
of  air. 

Leaving  now  the  purely  gaseous  constituents  of  the  air,  I 
have  a  few  words  to  say  with  regard  to  the  solid  matter  which 
it  always  contains.  This  solid  floating  matter  in  our  atmosphere 
Mr.  Aitken  says,  "  is  every  day  becoming  of  greater  and  greater 
interest,  as  we  are  gradually  realising  the  important  part  it 
plan's  in  the  economy  of  nature,  whether  viewed  as  to  the 
physical,  physiological,  or  meteorological  aspects."  Until  very 
recently  we  have  only  thought  of  gases  and  vapours  as  accumu- 
lating and  taking  part  in  atmospheric  actions,  but  now  we  know 
what  striking  and  important  results  are  brought  about  by  the 
particles  of  dust  which  are  always  present.  The  great  Krakatoa 
eruptions  of  1883  have  shown  how  dust  on  a  large  scale  may  be 
ejected  into  our  atmosphere,  and  how  persistently  it  may  abide 
there  and  circulate  round  and  round  our  globe.  Some  two 
hundred  other  volcanoes  add  from  time  to  time  their  con- 
tributions of  small  solid  particles,  the  sea  is  continually  adding 
finely  divided  sea  salts,  and  Ave  cannot  ride,  or  walk,  or  carry 
on  any  mechanical  operations  without  adding  dust  to  the  aii% 
and  certainly  ordinary  combustion  must  be  charged  with  also 
adding  much  solid  matter  to  the  air. 

The  beam  of  sunlight  no  doubt  revealed,  even  in  the  earliest 
times,  the  floating  particles  in  the  air,  but  no  one  thought 
much  of  them.  It  was  admitted  that  e^ery  person  in  the  course 
of  a  life  of  ordinary  duration  swallowed  a  peck  of  dirt,  and  there 
the  matter  ended.  Astronomers  told  us  that  meteoric  dust  was 
showered  on  our  earth,  and  that  interested  and  surprised  us,  but 
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it  really  remained  for  Mr.  Aitken  to  <jivo  a  vital  interest  and 
importance  to  tliis  subject  of  dust  in  the  air.  I  wish  I  couhl 
do  more  tli;in  simply  lay  before  you  a  few  of  the  more 
important  ivsults  which  he  had  tauaht  ns.  Until  he  dcmr»n- 
sti-ated  the  contrary,  it  was  a  satisfactory  conclusicni  that  a 
simple  diminution  of  temperature  was  sufficient  to  cause  the 
condensation  of  atpieous  vapour,  and  thus  produce  mist,  fog  or 
rain;  but  he  has  demonstrated  that  gaseous  water  may  condense 
and  trans])arency  not  be  interfered  with,  and  that  the  conden- 
sation is  not  a  change  whicli  only  occurs  in  a  saturated  atmo- 
sj)lu're,  and  he  says:  "If  there  were  no  dust  in  the  air  there 
would  be  no  fogs,  no  clouds,  no  mists  and  no  rain."  That  it  is 
these  dust  particles  in  the  air  which  form  the  "  free  surfaces," 
which  determine  the  aqueous  condensation  and  give  rise  to  so 
many  meteorological  ])henomena.  What  is  a  haze?  It  may 
be  a  nearly  dry  (hist  cloud,  or  more  likely  a  collection  of  dust 
])articles  clothed  with  moisture  ;  the  dust  must  be  there,  and  if 
the  air  be  very  dry,  except  the  dust  be  excessive  in  amount, 
the  air  I'emains  transparent  and  we  have  no  mist,  but  if  air  be- 
comes more  charged  with  water,  each  particle  of  dust  will  con- 
dense upon  itself  a  mantle  of  moisture,  and  scattering  the  light, 
transparency  ceases.  Thus  can  a  simple  increase  of  dust 
])articles  produce  a  uiist.  also  can  an  increase  of  arpieous  vapour 
do  the  same.  With  a  difference  of  4°  between  the  tliermonu'ter 
and  only  550  ])articles  of  dust  iu  the  cubic  centimetre,  the  air 
was  clear;  with  H14  particles  it  was  medium;  but  with  1,900 
])articles  it  was  thick.  Had  the  dust  particles  been  entirely 
absent,  no  amount  of  increase  in  the  humidity  of  the  air  would 
have  interfered  with  its  transparency. 

In  summer  when  the  greatest  amount  of  moisture  is  ])resent, 
naturally  does  a  haze  form  more  readily  than  in  winter  :  in  July, 
with  a  temperature  of  61°  F.,  the  air  was  thick,  whereas  in 
November,  when  the  temperature  was  50°,  the  air  Avas  clear, 
although  if  anything  it  then  contained  most  dust:  from  an 
increasing  load  of  moisture  may  a  haze  become  a  mist,  a  fog,  or 
end  even  in  a  down-pour  of  rain.  If  the  relative  humidity  of 
the  air  be  small  the  competition  among  the  particles  of  dust  is 
great,  the  larger  ones  carrying  off  the  lion's  share  of  moisture, 
and  you  have  a  mist  coarse  in  grain ;  supply  more  moisture,  the 
larger  particles  are  at  least  in  part  satisfied  and  the  smaller 
ones  can  seize  and  hold  their  share  of  moisture  and  the  consti- 
tution of  the  atmosphere  is  changed  and  with  it  the  optical 
effects.  So  can  mists  be  built  up  which  will  imt  oidy  scatter 
light  to  different  extents  l)ut  will  ])roduce  a  selective  action 
and  yield  most  delicate  and  lovely  colours. 

I  spoke  just  now  of  definite  amounts  of  dust  as  present  in  the 
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air  and  I  must  justify  the  use  of  such  expressions.  How  can 
such  determinations  be  accurately  made,  if  I  say  it  is  by  counting 
tlie  number  of  dust  particles  in  the  air  you  may  naturally  con- 
sider it  as  a  joke,  and  that  the  often  suggested  problem  of 
counting  the  grains  of  sand  on  the  sea  shore  is  an  easy  task  in 
comparison,  but  such  is  really  the  case.  Mr.  Aitken  has  most 
clearly  shown  how  we  may  with  ease  and  accuracy  count  the 
number  of  particles  even  of  the  finest  dust  which  exists  in  air, 
and  can  even  make  sure  that  our  task  has  been  fully  and 
accurately  accomplished.  I  can  here  but  indicate  the  principle 
of  his  method  :  each  particle  of  dust  he  swells  to  a  visible  size  by 
inducing  it  to  condense  on  its  surface  a  layer  of  moisture,  it  is 
a  nucleus  with  a  water  covering,  and  if  this  be  allowed  to  settle 
on  a  silver  mirror  each  particle  forms  a  drop  easily  visible  with 
a  magnifying  glass.  Take,  then,  a  small  sample  of  air,  a  known 
amount,  say  one  or  ten  cubic  centimetres,  dilute  it  with  air 
which  is  proved  to  be  absolutely  free  from  all  dust  particles,  air 
filtered  through  cotton  wool,  saturate  it  with  moisture,  and 
introduce  it  into  your  flask  with  the  mirror,  so  that  a  cubic 
centimetre  of  diluted  air  rests  upon  the  mirror,  then  a  stroke 
of  the  air  pump  causes  condensation,  every  particle  of  dust 
becomes  laden  wntli  its  change  of  moisture  and  falls  upon  the 
mirror.  The  mirror,  which  is  one  centimetre  square,  is  crossed 
by  fine  lines  dividing  it  into  squares  of  one  millimetre  in  size, 
and  by  means  of  the  magnifying  glass  above,  it  is  easy  to  count 
the  number  of  (U'ops  in  certain  of  the  squares,  and  on  repeating 
the  experiment  a  correct  average  of  the  number  in  a  square  is 
obtained,  further  it  is  satisfactory  to  be  able  in  the  simplest  way 
to  demonstrate  that  all  the  particles  of  dust  have  been  deposited. 
The  experiment  from  first  to  last  is  quantitative,  and  a  simple 
multiplication  gives  the  number  of  dust  particles  in  your  cubic 
foot,  or  whatever  measure  of  air  you  may  like  to  use. 

As  a  general  conclusion  it  is  found,  as  we  shouhl  expect,  that 
most  dust  exists  in  dry  and  least  during  wet  weather.  The 
following  numbers  obtained  by  !Mr.  Aitken  show  this,  and  give 
an  idea  of  the  absolute  number  of  dust  particles  in  air  at 
Darroch,  Falkirk,  after  a  wet  and  stormy  night :  there  were 
119,000  dust  particles  in  the  cubic  inch  of  air,  but  on  an 
average  on  dry  days  there  Avere  52 1 ,000,  but  in  a  room  the 
number  rose  to  30,318,000  in  the  cubic  inch.  During  the  last 
two  years  Mr.  Aitken  has  been  indefatigable  in  detei-mining  the 
amount  of  dust  in  the  air  at  different  places,  not  only  in  Great 
Britain  but  also  on  the  Continent ;  but  for  these  results  I  must 
refer  you  to  his  papers,  and  content  myself  with  only  illustrating 
how  delicate  his  dust  test  is,  and  how  important  this  method  of 
examining  air  must  become.   The  air  on  the  top  of  the  Finouillet, 
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a  liill  1,000  ft.  lu'i^li,  situated  in  the  centre  of  a  ])lain  near  to 
llyores,  one  iniiiht  expect  to  be  exceptionally  and  contiinially 
pure,  it  was  found,  however,  that  never  less  than  57,000  jjarlicles 
in  the  cubic  inch  Avere  present,  and  this  iinj)unty  was  traced  to 
the  houses  of  the  ])easantry  and  to  villaffes  dotted  over  the  plain, 
and  altlH)Uii;h  the  hill  ri^es  abruj)tly  the  j)olluted  air  came  to 
the  top  of  the  hill,  driven  up  the  slopes  by  the  wind.  On  the 
4th  of  April  the  number  of  particles  present  was  remarkably 
great,  as  many  as  410,000  in  the  cubic  inch,  and  this  number 
remained  fairly  constant  during  the  whole  day.  How  at  such  a 
spot  could  such  a  result  be  accounted  for  ?  this  is  what  Mr. 
Aitken  savs  with  regard  to  it:  "On  lookinfj  in  the  direction  of 
Toulon,  distant  about  nine  miles,  it  was  seen  that  the  wind  was 
blowing  diivct  from  that  town,  and  bringing  the  jjroducts  of 
combustion  to  the  j)lace  of  observation :  the  smoke  being  traced 
for  some  distance  from  the  town,  coming  in  a  straight  line 
towards  Finouillet.  At  a  later  date  Mr.  Aitken,  when  describing 
his  experiments  at  Garelochead  on  .January  2<'^th,  1<S1I0,  says 
they  were  remarkable,  as  they  record  the  smallest  number  of 
])articles  yet  observed,  and  that  "  on  this  occasion  th.ere  was  great 
tlitficulty  in  getting  clear  of  artificial  pollution,  the  great  purity 
of  the  air  enabling  the  existence  of  a  house  at  a  distance  of 
half  a  mile  to  be  easily  detected."  These  cases  sufficiently  prove 
to  you  the  delicacy  and  importance  of  dust  determinations. 

As  far  as  experiment  has  yet  gone,  even  air  from  over  the 
sea  contains  its  charge  of  dust,  and  the  purest  air  from  such  a 
source  still  had  its  300  j)articles  in  the  cubic  inch  ;  and  often  a 
dust  storm  mounts  to  the  top  of  the  Kigi  Kulm,  and  the  impure 
air  of  Paris  may  be  found  at  the  top  of  the  Eiffel  Tower. 
Continuous  observations  are  now  being  made  at  the  observatory 
on  the  sununit  of  Ben  Nevis,  and  here  the  most  dust-free  aTr 
lias  been  found,  for  under  excej)tional  cyclonic  conditions  only 
thirty-four  particles  were  found  in  the  inch.  I  have  but 
indicated  to  you  a  few  of  the  very  interesting  results  which 
^Ir.  Aitken  has  obtained.  His  proof  that  dust  can  cause  the 
deposition  of  moisture  in  air  far  from  its  point  of  saturation, 
and  that  this  ])ower  varies  with  the  nature  of  the  dust  aiul  with 
its  size,  is  of  high  importance  ;  and  all  who  study  his  experi- 
ments cannot  but  be  imi)ressed  by  the  wonderful  ingenuity  and 
ability  with  which  his  experiments  have  been  both  conceived 
and  executed.  To  collect  the  particles  in  a  dusty  air  takes 
time,  and  the  complete  apparatus  cannot  be  readily  taken  from 
place  to  place ;  we  are  therefore  further  indebted  to  Mr. 
Aitken  for  devising  a  small  and  portable  instrument,  the 
koniscoj)e,  for  testing  rapidly  antl  easily  the  air  in  our  cities 
and  our  rooms,  an  instrument  which  1  doubt  not  the  sanitary 
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inspector  ^vill  find  of  use.  By  means  of  it  we  do  not  attempt  to 
determine  the  absolute  number  of  dust  particles  in  air,  but  we 
compel  them  to  tell  us  by  their  action  on  a  ray  of  light  and  the 
consequent  colour  produced,  whether  few  or  many  particles  are 
])resent.  A  short  metal  tube  with  glass  ends,  and  supplied  with 
moisture,  is  filled  with  the  air  to  be  examined;  an  attached  air- 
syringe  produces  an  exhaustion,  and  the  accompanying  decrease 
of  temperature  causes  each  particle  of  dust  to  become  coated 
with  deposited  water  ;  and  now,  on  looking  through  the  tube, 
there  is  no  longer  white  light  coming  through,  but  the  light  is 
of  a  colour  and  intensity,  which  is  dependent  on  the  amount  of 
dust  present :  either  a  series  of  colours  may  be  produced,  or  it  is 
easier  to  interpret  the  results  by  always  producing  a  blue  colour 
and  judging  by  its  intensity  of  the  amount  of  dust  present. 

The  succession  of  colours  which  can  be  produced  by  this 
instrument  seem  to  follow  the  order  of  succession  of  colours  in 
thin  plates  ;  there  is,  however,  still  much  to  learn  with  regard 
to  the  action  of  these  different  sized  molecules  of  water  on 
light,  and  we  shall  then  know  more  definitely  how  the  green  and 
blue  tints,  which  have  from  time  to  time  been  seen,  are  pro- 
duced.    (One  of  these  instruments  was  exhibited.) 

Mr.  Aitken  has  roughly  calibrated  his  koniscope  by  using  the 
same  air  as  in  his  larger  and  counting  apparatus  ;  and  to  make 
the  use  of  this  instrument  clear,  I  would  quote  a  few  of  his 
results.  AVhen  air  containing  820,000  particles  in  the  cubic 
inch  is  experimented  with,  the  bluish  colour  produced  is  only 
just  visible;  when  1,310,000  are  present,  the  colour  is  a  very 
pale  blue ;  with  24,580,000  it  is  a  fine  blue ;  and  with 
41,000,000  it  is  a  deep  blue. 

The  following  is  Mr.  Aitken's  account  of  an  experiment  with 
this  instrument,  and  it  sliows,  as  he  says,  how  we  may  trace  the 
pollution  taking  place  in  our  rooms  by  open  flames.  The  room 
is  tested  in  every  part,  and  the  inside  air  gives,  like  the  air  out- 
side, only  the  faintest  colour.  Three  jets  of  gas  are  then  lit  in 
the  centre  of  the  room,  which  has  the  dimensions  of  2  1  X  17 
X  13  ft.  AVithin  35  seconds  of  striking  the  match  to  light  the 
gas,  the  products  of  combustion  had  extended  to  the  end  of  the 
room,  for  the  colours  in  the  koniscope  had  become  dark  blue ; 
in  4  minutes  the  deep  blue  producing  air  was  found  at  a  dis- 
tance of  2  ft.  from  the  ceiling,  and  in  10  minutes  there  was 
evidence  of  the  pollution  all  through  the  room.  It  was  strongly 
indicated  near  the  windows,  owing  to  the  downward  currents  of 
cold  air  on  the  glass,  and  the  impure  down  currents  could  be 
traced  to  the  floor  anrl  onwards  to  the  fireplace,  while  a  pure 
current  could  be  traced  from  the  door  to  the  fireplace.  We  can 
thus  make  impure  air  A'isible,  and  by  this  means  we  may  be  able 
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not  only  to  enforce  the  necessity  for  ventilatinf;^,  but  may  learn 
how  ventilation  can  best  and  most  surely  be  effectecl. 

As  briefly  as  I  could,  1  have  laid  before  you  the  most 
important  steps  by  which  we  have  attained  to  our  present 
knowledtje  of  the  constitution  of  the  atmosphere ;  we  may 
sympathise  with  Priestley  and  with  Cavendish  in  the  percenta^'e 
of  vital  air  not  proving  to  be  the  sole  test  of  atmospheric  puritv 
and  wholesomeness,  but  at  the  snme  time  we  cannot  but  glory 
in  the  vast  increase  of  knowledge  which  has  sprung  up  since 
their  time,  with  regard  botli  to  the  composition  and  functions  of 
the  air.  1  had  intended  to  have  said  at  least  something  with 
regard  to  the  more  purely  sanitary  aspect  of  this  subject,  but 
must  now  not  do  more  than  simjdy  allude  to  one  phase  of  the 
matter  which  seems  necessarily  to  follow  from  what  has  been 
said  with  regard  to  dust.  I  mean  how  far  micro-organisms  may 
be  looked  nj)on  as  so  much  dust,  and  be  expected  to  l)ehave  as 
dust.  Our  information  on  this  point,  I  think,  is  still  deficient; 
these  organisms,  I  conceive,  must  have  the  same  kind  of  action 
on  aqueous  vapour,  as  other  small  particles  of  solid  matter,  and 
foi'm  more  or  less  active  centres  for  its  condensation,  and  I 
could  have  conceived  of  spores  and  organisms  thus  embalmed 
remaining  in,  and  travelling  with  the  atmosphere  for  lon<' 
periods  and  great  distances ;  but  as  far  as  direct  experiment  at 
present  goes,  Percy  Frankland,  and  others,  tell  us  of  the  strong 
tendency  which  organisms  have,  owing  to  their  weight,  of 
settling  out  of  the  air,  and  their  existence  in  the  lower  rather 
than  in  the  higher  strata  of  the  atmosphere.  That  at  least  in 
the  city  of  London  the  numbers  deci'ease  very  rapidly  with 
elevation,  for  Frankland  finds  that  10  litres  of  air  collected  at 
the  base  of  St.  Paul's  contains  56  micro-organisms,  that  the 
same  volumes  of  air  at  the  stone  gallery  contains  only  29,  and 
at  the  golden  gallery  only  11.  That  our  air  is  largely  charged 
with  organisms,  and  with  spores  there  can  be  no  doubt ;  again 
quoting  Frankland  he  shows  that  on  one  occasion  at  South 
Kensingt(m,  279  were  falling  on  a  square  foot  of  surface  every 
niiiuite,  and  that  at  Kensington  Gardens  and  Priuu-ose  Hill, 
some  So  fell,  from  the  Mount  Souris  observations  it  seems  that 
the  numbers  increase  markedly  after  raiu,  and  in  summer  as 
compared  to  winter.  I  believe,  however,  it  has  been  satis- 
factorily ]n'oved  that  great  epidemics,  such  as  cholera,  plague, 
yellow  fe\er,  influenza,  are  not  spread  in  their  t)rdinarv  course 
by  the  air,  that  from  numerous  careful  observations  it  has  been 
shown  that  they  do  not  travel  faster  than  human  intercourse, 
and  we  may  be  thankful  that  such  is  the  case,  for  from  our 
present  imj)erfect  knowledge  it  would  have  been  readily  con- 
ceivable that  the  causes  of  such  pestilences  might   have   been 
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wafted  for  long  distances,  and  have  dwelt  witli  their  aqueous 
surroundings  for  long  times  in  the  air  to  have  been  precipitated 
at  any  moment  on  any  part  of  the  earth  above  which  a  sudden 
and  sharp  condensation  arose.  Actions  of  that  kind  to  a  small 
extent  do  occur,  for  the  air  in  the  immediate  neighbourhood  of 
infected  spots,  say  a  small-pox  hospital,  is  known  to  be  a  medium 
by  which  infection  can  be  spread  to  a  short  distance.  The  last 
century  has  then  been  productive  of  a  vast  increase  of  our 
knowledge  of  the  air,  and  we  may  with  confidence  expect  that 
in  the  coming  century  the  increase  will  be  even  far  greater. 


Sir  Charles  Camerok  (Dublin)  said  he  did  not  think  he  had  ever 
heard  a  more  masterly  exposition  of  the  atmospheric  air  than  that  to 
which  they  had  just  listened.  There  were  many  persons  who  took 
no  interest  in  the  history  of  any  subject  whatever,  and  were  inclined 
to  look  upon  what  was  past  as  of  no  present  interest  at  all ;  but 
that  was  hardly  a  philosophic  way  to  look  at  things,  and  they  learnt 
a  great  deal  by  studying  the  history  of  any  subject.  He  had  listened 
with  great  interest  to  the  account  of  the  early  experiments  with 
regard  to  the  air,  for  there  was  no  subject  of  greater  importance  to 
human  beings  than  this,  for  they  must  remember  that  the  weight  of 
the  air  they  breathed  in  a  day  was  seven  or  eight  times  greater  than 
that  of  the  food  and  water  they  took  in.  He  was  especially  interested 
in  the  latter  part  of  the  address,  because  there  \vas  nothing  of  more 
importance  than  the  subject  of  aerial  contagion,  and  Dr.  Eussell  had 
shown  how  the  air  acted  as  a  sort  of  aerial  raft  for  disease  germs. 
When  making  some  experiments  as  to  the  sanitary  condition  of  the 
Dublin  barracks,  he  (the  speaker)  was  surprised  to  find  such  different 
results  in  different  parts  of  the  building.  The  number  of  microbes  in 
the  air  was  fully  three  times  greater  in  the  dark  part  of  the  barracks 
than  in  the  open  squares.  He  moved  "  That  the  best  thanks  of 
this  Section  be  given  to  the  President  for  his  lucid  and  interesting 
address." 

Sir  Thomas  Crawford,  K.C.B.  (London),  seconded,  and  expressed 
the  opinion  that  the  instrument  for  testing  the  air  which  the  Presi- 
dent had  referred  to  was  likely  to  be  of  the  most  important  advantage 
to  practical  sanitarians,  and  that  they  were  much  obliged  to  the 
President  for  calling  attention  to  it. 
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OS  shounnff  the  A  rea  of  Chalk  available  for  Water  Suppli/ 
in  the  London  Basin.  By  \Y.  Whitaker,  B.A.,  PMi.S'., 
F.G.S.,  Assoc.Iiist.C.E.,  Assoc.  Soc.  Medieul  Officers  of 
Health. 


A  GOOD  many  years  ago  a  set  of  maps  was  made,  for  tlie 
Metropolitan  Board  of  Works,  to  show  the  area  over  which 
surface-water  could  get  into  the  Chalk,  the  chief  water-bearing 
formation  of  Southern  England,  in  part  of  the  London  Basin. 

Copies  of  these  maps,  and  of  others  coloured  in  like  fashion, 
were  exhibited  some  years  later  (1883)  to  the  Norwich  Geo- 
logical Society,  when  they  formed  the  chief  text  of  a 
Presidential  Address.*  Soon  after  (1884)  these  were  again 
used  at  the  Conference  on  Water  Supply  at  the  International 
Health  Exhibition  in  London,  when  they  were  described  from 
a  different  point  of  view.f 

The  meeting  of  the  International  Congress  of  Hygiene  in 
London  in  18^  L  seemed  to  be  a  fit  occasion  for  the  exhibition  of  a 
more  extensive  set  of  these  maps  (which  had  been  made  for  the 
Geological  Survey)  and  for  the  communication  of  a  short  note 
thereon.  The  maps  were  exhibited  at  the  Museum  in  Jermyn 
Street,  but  the  paj)er  was  not  read  (having  been  sent  in  too  late 
to  find  its  proper  place  in  the  Engineering  Section),  though  a 
short  verbal  explanation  of  the  maps  was  given  in  the  division 
of  Demography,  at  the  request  of  the  authorities  thereof.^ 

Since  then  some  further  work  has  been  done,  and  some 
notes  are  now  added  to  the  unread  paper  referred  to  above, 
in  the  hope  that  this  may  be  made  acceptable  to  the  present 
Congress. 

On  ordinary  geologic  maps  large  tracts  are  shown  consisting 
of  Chalk,  where,  as  a  matter  of  fact,  it  is  rarely  at  the  surface ; 
but  as  on  such  maps,  and  also  on  the  earlier  Geological  Survey 
maps,  the  Drift  is  ignored,  a  mistaken  idea  became  prevalent  that 


*  On  Some  Geological  Conditions  Aflfeclinp;  the  Question  of  Water  Siipplj- 
from  the  Chalk;    P)-oc.  Norwich  Geo!.  ^Soc,  pt.  viii.,  pp.  285--J94  (1884). 

t  The  Area  of  Chalk  as  a  Source  of  Water  Sujutly;  Joiirn.  Soc.  Arts, 
vol.  xxxiii.,  pp.  847-8ril.  Reprinted  in  the  "  Keport  of  the  Conference  on 
Water  Supply,"  issued  by  that  Society,  and  in  "Health  Exhibition  Literature." 

I  An  abstract  of  the  paper  is  i>rinted  in  Section  vii.,  Engineering,  p.  U4 
of  the  Report  of  that  Congress,  ii:\)2. 
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over  all,  or  nearly  all,  the  tracts  coloured  as  Chalk,  that  rock  is 
accessible  to  water  from  the  surface,  and  erroneous  estimates  of 
the  area  of  Chalk  available  as  a  gathering-ground  for  water 
have  therefore  been  made. 

That  the  whole  area  usually  coloured  as  Chalk  is  available  as 
a  gathering-ground  is,  however,  not  the  case;  for  where  Glacial 
Drift  is  present  in  force  a  thick  mass  of  Boulder  Clay  generally 
comes  between  the  Chalk  and  the  surface.  Where,  too,  there 
is  none  of  this  Drift  the  higher  parts  of  the  Chalk  are  often 
covered  by  irregular  sheets  of  a  more  or  less  clayey  deposit. 
In  the  lower  grounds,  too,  the  loam  of  the  River  Drift  is 
of  effect. 

It  follows,  therefore,  that  only  in  those  parts  wdiere  the  Drift 
and  all  surface-deposits  have  been  mapped  in  detail  can  we  tell, 
with  any  approach  to  exactness,  over  what  areas  rain  can  get 
into  the  Chalk,  and  can  become  available  for  underground 
water-supply. 

This  is  the  reason  for  the  westerly  boundaiy  of  the  set  of 
maps  exhibited.  We  are  not  yet  in  possession  of  the  Drift- 
mapping  further  west ;  but  as  this  is  published  the  maps  can  be 
extended.  As  to  Chalk  tracts  beyond  the  London  Basin,  these 
maps  can  be  made  for  the  northern  tract  (Lincolnshire  and 
Yorkshire)  and  for  the  Isle  of  Wight,  but  not  for  the  rest  of 
the  Hampshire  Basin.  ' 

Though  based  on  geologic  maps,  these  maps  are  not  them- 
selves strictly  geologic,  with  one  exception  at  least,  the  part 
coloured  as  bare  Chalk.  Passing  from  this  to  tracts  otherwise 
coloured  on  the  maps,  it  is  well  firstly  to  note  that  the  colours 
do  not  show  the  permeability,  or  the  reverse,  at  the  surface. 
There  are  many  tracts  of  permeable  beds  which,  as  far  as 
accessibility  of  water  to  the  Chalk  is  concerned,  are  im- 
permeable, the  porous  beds  at  the  surface  being  separated 
underground  from  the  Chalk  by  less  porous,  or  perhaps  by 
impervious  beds.  On  the  other  hand,  however,  all  tracts  that 
have  impermeable  beds  at  the  surface  are,  of  course,  shown  as 
such,  though  not  separated  from  other  tracts  where  the 
impermeable  beds  are  underground. 

It  will  be  seen  therefore  that,  in  constructing  these  maps, 
underground  as  well  as  surface  geology  has  to  be  considered : 
one  must  take  into  account  the  underground  extension  of 
impermeable,  &c.,  beds,  a  matter  often  of  some  difficulty,  and 
sometimes  involving  the  consideration  of  troublesome  questions 
of  stratigraphy. 

The  first  description  of  these  maps  was  from  a  geologic 
standpoint,  the  effect  of  the  different  beds  being  noticed  in 
their  stratigraphic  order.     The  second  account  was  from  the 
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standpoint  of  ])enneabllity,  sliowing  how  the  various  divisions 
of  the  maps  weiv  made  up.  It  will  now  be  enough  to  describe 
these  divisions,  taking  them  in  order  of  permealnlity,  the 
reader  being  referred  to  tlie  two  papers  in  question  for  some 
matters  of  detail. 

1.  Bare  Chalk.  This  division,  coloured  carmine,  is  taken 
direct  from  the  Geological  Survey  map,  on  the  scale  of  an 
inch  to  a  mile,  plain  copies  of  which  have  been  used  for  the 
set  of  maps  exhibited.  This,  however,  is  the  only  case  in 
which  a  geologic  colour  is  absolutely  followed,  on  account  of 
the  other  divisions  often  depending  on  underground  beds,  and 
not  only  on  beds  at  the  surface. 

Even  in  the  case  of  the  tracts  coloured  as  Chalk  there  is 
sometimes  an  element  of  doubt,  as  soil  often  runs  over  the 
Chalk,  which,  though  unmappable,  may  yet  be  of  some  effect  in 
regard  to  the  access  of  water  to  the  Chalk.  AMiere  such  soil  is 
sandy,  as  is  often  the  case,  it  probably  makes  little  or  no 
difference  ;  but  where  clayey  it  may  to  some  extent  hinder  the 
absorption  of  surface-water.  It  should  be  understood,  there- 
fore, that  even  over  the  area  coloured  as  Chalk  there  may  be 
spots  where  rain  cannot  pass  at  once  into  that  rock.  The 
basal  part  of  the  Chalk,  too,  is  mostly  somewhat  clayey. 

2.  Chalk  covered  hy  Permeable  Beds.  Over  the  tracts 
marked  by  an  orange  colour  the  Chalk  is  covered  only  by  beds 
that  are  practically  permeable,  such  as  gravel  and  sand.  In 
other  words,  in  these  tracts  nothing  impermeable  is  known  to 
come  between  the  Chalk  and  the  surface  of  the  ground,  the 
whole  of  that  space  being  filled  by  permeable  beds. 

In  many  cases  such  tracts  allow  the  access  of  surface-water 
to  the  Chalk  about  equally  with  tracts  of  bare  Chalk  :  but  in 
places  where  there  is  a  fair  thickness  of  permeable  betls,  some 
delay  would  occur  in  the  water  getting  into  the  Chalk,  and  the 
supply  might  suffer  slight  loss.  Moreover,  there  is  sometimes, 
of  course,  a  possibility  of  the  ])resence  in  the  permeable  beds  of 
unexpected  masses  of  a  less  pervious  character,  which  would 
have  a  like  effect.  On  the  other  hand  highly  permeable  beds 
often  allow  the  doAvnward  passage  of  water  much  more  rajtidly 
than  Chalk  does,  and  for  this  reason  a  larger  amount  of  water 
may  sometimes  get  into  the  Chalk  through  a  capping  of  per- 
meable beds  than  would  over  bare  Chalk  ;  and  this  holds  too 
where  there  is  a  sandy  soil,  as  above-noted,  on  the  Chalk. 
By  sinking  rapidly  through  some  thickness  of  pernn^able  earth 
water  would  be  saved  from  evaporation. 

3.  Chalk  protected  hy  Beds  of  Mired  or  of  T  a /•?/'»//  character. 
In  such  questions  as  that  under  consideration,  and  indeed  in 
most  others  where  there  cannot  be  absolute  certainty,  the  spirit 
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of  compromise  should  influence  doubtful  cases.  It  was  soon 
found,  in  the  progress  of  the  construction  of  these  maps,  that 
there  are  beds  that  refuse  to  range  themselves  under  the  precise 
headings  of  permeable  and  impermeable.  Some  of  these  beds 
regularly  take  a  middle  place,  being  of  such  composition  as  to 
belong  to  neither  class,  but  being  partially  permeable.  Others 
have  a  varying  composition :  at  one  place  all  sand,  at  another 
all  clay,  and  at  yet  another  a  mixture  or  an  interweaving  of  the 
two.  It  being  generally  impossible  to  pick  out  these  varying 
parts,  they  have  to  be  treated  together  as  a  whole.  In  all  cases 
where  such  beds  as  those  described  occur  anywhere  between  the 
Chalk  and  the  surface,  and  where  no  wholly  impermeable  beds 
also  occupy  that  position,  a  green  colour  has  been  used. 

4.  Chalk  protected  by  Impermeahle  Beds.  We  now  come  to  the 
tracts  that  are  unprofitable,  or  mostly  so,  as  regards  contributing 
to  the  store  of  water  in  the  Chalk,  thouo-h  even  here  a  gleam 
of  light  breaks  through  the  darkness.  In  those  parts  coloured 
grey  there  is,  somewhere  above  the  Chalk,  an  impermeable  bed 
that  is  enough  to  keep  water  from  the  surface  above  from 
sinking  into  the  Chalk.  This  impermeable  bed  need  not  be  at 
the  surface,  nor  need  it  rest  directly  on  the  Chalk  ;  it  may  come 
between  permeable  beds,  but  the  effect  will  be  the  same. 

It  is  found,  however,  that  over  tracts,  sometimes  of  fair 
extent,  where  the  direct  sinking  of  water  into  the  Chalk  is  thus 
barred,  the  rain  that  falls  on  an  impermeable  surface,  or  that 
sinks  to  this  through  overlying  permeable  beds,  flows  toward 
the  outcrop  of  the  Chalk,  or  to  where  the  Chalk  is  covered  only 
by  beds  allowing  the  downward  passage  of  water.  Then  the 
small  streams  often  sink  into  the  Chalk,  either  wholly  or  partly, 
sometimes  through  overlying  pervious  beds,  sometimes  direct ; 
and  thus  the  impermeable  tract  contributes  somewhat  to  the 
water  stored  in  the  Chalk.  The  swallow-holes  that  often  mark 
the  junction  of  the  Chalk  and  the  Tertiary  beds  are  a  notable 
case  in  point,  and  where  these  are  frequent  much  water  must 
pass  down  through  them.  Sometimes  too  artificial  swallow- 
holes,  made  for  drainage  purposes,  also  contribute. 

In  consequence  of  this  the  grey  areas  have  been  sub-divided, 
a  lighter  tint  being  kept  for  parts  where  the  drainage  is  toward 
the  Chalk,  a  darker  tint  being  used  for  the  parts  where  the 
drainage  is  away  from  the  Chalk,  and  where,  therefore,  no  water 
can  get  into  that  formation.  This  is  on  much  the  same 
principle  as  that  which  gives  the  deepest  black  to  the  greatest 
heathenism,  on  missionary  maps. 

There  are  cases  where  the  gi'ey  colour  has  been  used  with 
some  doubt.  In  parts  of  Norfolk  and  of  Suifolk,  the  Boulder 
clay  is  perhaps  hardly  to  be  called  impermeable.     It  is  some- 
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times  rather  sandy,  more  of  a  loam  than  a  clay,  and  sometimes 
very  chalky,  being  indeed  mostly  made  up  of  pieces  of  Chalk  in 
a  chalky  matrix.  Here  too  this  division  of  the  Drift  is 
generally  of  no  very  great  thickness.  In  some  ])laces  on  the 
maps  the  partially  permeable  Boulder  Clay  has  been  marked  by 
a  border-line  of  green.  The  difficulty  occurs  only  in  parts  that 
drain  towards  the  Chalk,  and  where  therefore  the  lighter  tint 
of  grey  has  been  used. 

AVhile  in  many  points  these  maps  do  not  pretend  to  great 
accuracy,  wliich  is  often  indeed  quite  out  of  the  question,  there 
being  so  many  doubtful  points;  yet,  in  all  likelihood,  such  errors 
as  must  creep  in  are  not  great,  and  more  or  less  balance  one 
another,  being  sometimes  one  way,  sometimes  another.  It 
must  be  clear  of  course  that  the  special  circumstances  of 
various  districts  must  be  the  subject  of  special  enquiry,  the 
maps  being  made  for  the  consideration  of  the  general  question. 

The  making  of  these  maps  having  been  extended  since  they 
were  described  in  1884,  it  may  be  useful  to  give  a  list  of  those 
that  have  been  done.  In  the  following  table  the  numbers  are 
those  of  the  sheets  of  the  Geological  Survey  (or  old  one-inch 
Ordnance)  Maps  that  have  been  used,  and,  as  it  is  not  always 
easy  to  make  out  the  arrangement  of  the  numbers,  these  are 
given  so  as  to  show  the  relative  position  of  the  sheets  : — 


69 

68 

65 

66 

67 

51 

50 

49 

46 

47 

48 

3i 

13 

7 

1 

2 

14 

12 

8 

6 

3 

Sheets  2,  49  and  67  (in  small  figures)  refer  wholly  to  tracts 
over  which  there  is  no  access  of  water  to  the  Chalk,  and  so  are 
needless ;  they  have  been  inserted  merely  to  take  tiie  eastern 
boundary  to  the  coast,  from  Norfolk  to  Kent.  The  northern 
boundary  is  the  northern  coast  of  Norfolk, 

Sheets  12,  13,  14  and  34  have  been  done  (or  partly  done) 
only  lately,  for  the  special  use  of  the  Royal  Connuission  on 
Metropolitan  AVater  Supply,  use  having  been  made  of  the  MS. 
Drift  work  on  the  new  Oi'dnance  one-inch  sheets ;  but  those 
tracts  outside  the  Thames  Basin  have  been    disregarded,  the 
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enquiry  of  the  Commission  not  going  beyond  that  geographic 
district,  which  is  far  from  the  same  as  the  London  Basin, 
a  geologic  district.  These  four  maps,  as  well  as  4(),  are  as  yet 
imperfect,  there  being  still  some  small  tracts  in  which  the  Drift 
survey  is  not  done ;  but  with  these  exceptions  the  whole  of  the 
London  Basin  is  in  hand. 

As  sheets  of  the  new  one-inch  map  are  published,  with  Drift, 
by  the  Geological  Survey,  it  is  hoped  that  the  work  of  making 
the  set  of  maps  now  described  may  be  continued  on  them,  and 
that  their  accurate  topography  will  be  of  advantage,  as  com- 
pared with  the  more  sketchy  character  of  the  old  maps. 


The  Chairman  (Dr.  Enssell)  said  that  they  had  heard  with  much 
interest  iMr.  Whitaker's  remarks.  The  great  importance  of  pure 
water  had  been  certainly  impressed  upon  them  of  late  years,  aud  it 
had  been  proved  by  experience  that  the  water  held  in  the  chalk — that 
big  sponge — was  in  some  respects  the  purest  and  the  best  adapted 
for  domestic  purposes.  Such  being  the  case,  they  must  thank  Mr. 
Whitaker  for  his  important  survey,  and  the  time  and  trouble  he  had 
given  to  find  out  where  that  big  sponge  with  the  chalk  water  was. 
At  the  present  time  especially  the  question  was  of  great  practical 
importance. 

Mr.  Rogers  Field,  M.Inst.C.E.  (London),  asked  if  the  drift  maps 
shown  by  Mr.  AVhitaker  were  similar  to  those  recently  published, 
and  received  an  affirmative  reply.  He  said  that  he  had  often  to 
investigate  the  question  of  water  supply  and  sewage  disposal,  and 
found  that  the  ordinary  geological  maps  were  misleading,  because  it 
frequently  happened  that  where  chalk  was  shown  on  the  maps  they 
found  stiff  clay,  and  where  clay  was  shown  they  found  gravel.  He 
should  be  very  glad  if  the  new  maps  shown  by  Mr.  "Whitaker  were 
published  for  all  parts  of  the  country.  Anybody  who  studied  the 
question  would  see  that  the  drift  was  of  vital  importance  as  regards 
water  supply,  for  if  they  calculated  on  finding  an  absorbent  subsoil 
such  as  chalk  over  a  certain  number  of  square  miles  and  actually 
found  it  only  over  half  of  the  area  it  entirely  altered  the  problem. 
The  drift  maps  were  also  very  useful  for  questions  of  sewage  disposal, 
and  in  several  cases  where  he  had  had  the  opportunity  of  testing 
them,  he  found  them  remarkably  accurate. 

Mr.  Henry  Law,  M.Inst.C.E.  (London),  remarked  that  Mr. 
AVhitaker  had  told  them  of  the  circumstances  which  affected  the 
entry  of  water  into  the  chalk,  but  there  was  another  important 
question  which  affected  the  water  supply — its  escape  from  the  chalk. 
They  might  trace  along  the  seashore  in  many  parts,  and  in  the 
Valley  of  the  Thames,  enormous  volumes  of  chalk  water  running  to 
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waste.  Ill  an  investigation  lie  carrii-d  on  for  two  years  in  connection 
with  the  Metropolitan  Board  of  Works  (their  object  being  to  try  and 
obtain  a  supply  of  water  from  the  chalk),  they  found  chalk  water 
escaping  into  the  bed  of  the  river  in  the  neighbourhood  of  Brentford, 
at  the  mean  level  with  the  tide.  At  Erith,  too,  they  might  see  it 
escaping.  The  bed  of  the  Thames  from  Vauxhall  to  Deptford  was 
clay,  which  jjrevented  the  escape  of  the  water,  but  at  Erith  they  found 
water  from  the  chalk  which  had  fallen  from  higher  levels  now  escaping 
into  the  river.  He  thouglit  that  if  they  sank  deep  wells  and 
pumped  they  would  lower  the  level  of  the  water,  and  save  a  great 
deal  which  at  present  escaped. 

Mr.  r.  Peake  (Croydon)  said  he  should  like  to  mention  a  few 
facts  relative  to  a  supply  of  water  from  the;  chalk.  He  believed 
there  was  no  doubt  that  water  is  obtainable  at  100,  200,  or  300  ft. 
down  to  the  sea  level.  At  about  half-way  between  high  and  low 
tide  on  the  beach  there  was  fresh  water.  That  he  had  often  taken 
a  drink  from  the  beach  under  the  cliffs  of  the  South  Downs.  The 
owner  of  the  estate  of  Blatchington,  in  making  a  pond  on  the  Downs 
(about  one  mile  from  the  sea)  for  his  sheep,  sank  an  artesian  well, 
which  now  supplies  the  towns  of  Seaford  and  Xewhaven.  Brighton 
is  nearly  all  supplied  from  a  well  sunk  to  the  sea  level,  about  one  mile 
from  the  sea,  which  gives  a  constant  and  abundant  supply.  AVhen 
lie  was  at  school  on  the  hill  at  Brighton  the  well  in  use  was  he 
thought  about  300  ft.  deep  down  to  the  sea  level.  This  was  many 
vears  ago,  long  before  waterworks  and  water  companies  were  thought 
of. 

Dr.  J.  Geotes  (Carisbroke)  urged  that  it  was  very  desirable  that 
the  geology  of  the  chalk  should  be  understood  by  the  medical  officers 
of  sanitary  authorities.  The  greatest  mistakes  were  made  by  a  want 
of  knowledge,  and  he  was  afraid  that  even  in  that  important 
community  (Portsmouth)  there  were  many  persons  who  did  not  know 
the  geology  of  the  country  about  them.  There  were  certain  trustees  of 
some  property  he  knew  who  sank  a  well  in  the  tertiary  clays  close  to  the 
chalk.  They  went  down  200  ft.  and  found  no  water,  and  they  gave 
up  the  attempt  at  last  owing  to  the  urgent  representation  of  the  local 
sanitary  autliorities,  but  they  were  very  ])ersistent  in  trying  to  get 
water  from  the  tertiary  beds  for  some  small  cottages,  although  it  was 
near  the  surface  in  the  chalk  close  by.  He  thought  that  all  sanitary 
authorities  ought  to  be  compelled  to  provide  theiuselves  with  these 
records  of  the  valuable  and  important  work  done  by  -Mr.  Whitaker 
and  his  colleagues.  The  water  taken  for  towns  often  prejudiced  the 
local  supply.  It  was  thought  possible  in  one  instance  lie  knew  to 
supply  a  town  of  10,000  or  12,00(»  inhabitants  with  water  from  a 
country  district  four  miles  off,  and  the  landlord  tliere  sold  his  water, 
both  surface  and  underground  to  the  Corporation,  who  sunk  a  deep 
well  and  ])umped  from  the  green-sand.  The  result  was,  that  they 
deprived  all  persons  in  the  neighbourhood  for  a  quarter  of  a  mihj 
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round  of  their  water  supply,  and  those  people  had  now  been  for  five 
or  six  years  without  water.  They  had  had  private  inquiries  of  the 
Local  Grovernmeut  Board,  and  had  been  trying  to  persuade,  urge,  or 
cajole  the  landlord  into  doing  something,  but  they  have  not  been 
able  to  get  anything  done  yet,  and  the  law  did  not  go  far  enough  to 
help  them.  If  a  house  was  without  water  they  could  not  under  the 
existing  law  compel  the  owner  to  provide  a  supply  if  the  cost  e:sceeded 
about  i^y,  or  in  exceptional  cases,  with  the  sanction  of  the  Local 
Government  Board,  the  cost  must  not  exceed  about  £13. 

Dr.  A.  Xewsuolme  (Brighton)  asked  if  Mr.  "\\'hitaker  had  seen 
certain  articles  that  had  appeared  in  the  British  Medical  Journal 
dealing  with  the  water  supply  of  London,  in  which  the  writer  stated 
that  the  water  from  the  chalk  was  diminishing,  the  landscape  was 
altering,  the  tree  growth  was  less  vigorous,  while  the  level  of  the 
water  in  the  wells  was  being  reduced.  Of  course,  if  that  was  correct, 
it  meant  that  London  would  have  to  go  for  a  water  supply  to  a 
greater  distance,  and  there  had  been  a  question  whether  that  supply 
could  be  obtained  from  the  South  Downs.  Would  there  be  a 
sufficient  store  there  for  that  supply  without  being  in.  any  way 
detrimental  to  the  towns  already  supplied  from  this  source  ? 

Mr.  WAsnrs'GTOX  Lto^'  (London)  asked  if  it  was  possible  to  get 
sufficient  -nater  from  the  chalk  under  London  to  supply  that  city  by 
sinking  wells  in  the  centre  of  London.  A  well  had  been  sunk  there 
and  a  large  quantity  of  water  obtained.  It  was  sunk  by  the  Com- 
missio7iers  of  Sewers  for  the  City  of  London  Artisans'  Dwellings. 
The  point  was  an  important  one,  as  supposing  they  could  get  so 
much  water  from  that  source  there  would  be  no  necessity  to  go  so 
far  away  for  a  supply. 

Mr.W.AVHiTAKEEjF.G.S.  (Southampton),  in  reply,  said  there  was  a 
peculiar  weakness  among  agents  for  the  Drift  maps,  for  when  asked 
for  a  Greologieal  Survey  map,  they  would  give  an  old  one  if  possible. 
There  was  a  .Royal  Commission  eight  to  ten  years  ago,  engaged  in  examin- 
ing the  question  of  the  pollution  of  the  Thames,  and  the  points  they 
had  to  consider  were: — (1)  AVhether  the  Thames  was  polluted,  and  (2) 
Whether  they  could  prevent  it.  He  was  requested  to  give  evidence, 
and  was  told  that  the  Commission  was  supplied  with  Geological  maps, 
but  on  attending,  he  found  that  they  were  the  wrong  kind,  and  it  was 
not  until  he  produced  the  Drift  maps  that  the  Commission  saw  that 
the  question  of  application  on  land  ought  to  be  inquired  into.  Xothing 
special  came  of  that  Commission,  but  he  mentioned  the  circumstance 
as  showing  that  the  old  maps  were  not  only  useless  but  misleading, 
in  such  a  case,  as  the  Chairman  (Lord  Bramwell)  said.  "With  reference 
to  saving  the  escape  of  water  mentioned  by  Mr.  Law  it  was  a  large 
and  difficult  question,  things  varierl  so  in  different  places  that  it  was 
really  a  troublesome  question  to  deal  with.  It  was  true  that  when 
they  got  a  free  margin  of  chalk  close  to  the  sea  they  nearly  always 
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found  springs  issuing,  and  they  might  even  put  their  hands  down 
into  the  sea  there  and  get  water  tolerably  fresh.  There  was  a  case 
at  Brighton  where  a  large  quantity  of  water  was  got.  When  they 
were  constructing  the  sewerage  works  they  had  to  cut  along  the  cliffs, 
and  they  were  nearly  flooded  with  fresh  water.  In  some  places  near 
the  sea  they  might  sink  wells  and  get  good  water,  in  others  they  could 
not  do  anything  of  the  sort.  They  might  sink  wells  in  some  districts 
a  mile  away  from  the  sea  and  pump  up  salt  water.  There  were  parts 
of  the  Essex  Coast  where  the  majority  of  the  wells  gave  more  or  less 
salt  water,  and  there  were  cases  in  the  neighbourhood  of  London, 
comparatively  near  the  banks  of  the  Thames,  where  wells  yielded  salt 
water,  although  not  far  off  there  might  be  fresh  water  springs  rising 
from  the  Chalk.  In  one  place,  a  little  way  off  the  Thames,  fairly 
fresh  water  was  obtained  from  the  higher  part  of  a  well  in  the  Chalk, 
but  the  deeper  they  went,  the  Salter  it  got,  and  in  the  end  it  was 
found  necessary  to  stop  the  lower  part  of  that  well  and  stick  to  the 
supply  from  the  upper  part.  One  speaker  (Mr.  Peake)  had  stated 
that  the  lowest  well  at  Jf3righton  was  only  50  leet  deep ;  but  he  had 
been  down  150  feet.  They  had  a  good  supply  there  and  would  not 
need  to  go  deeper.  Sinking  a  well  in  the  Tertiary  beds,  as  Dr.  Groves 
had  described,  was  a  risky  tiling  to  do,  it  was  not  .-stated  where  that 
had  occurred,  but  the  best  thing  to  do  at  Portsmouth  was  to  take 
what  the  gods  provided,  and  be  supplied  by  the  Waterworks  Company 
rather  than  sink  Avells.  As  a  rule  he  did  not  like  Water  Companies, 
he  preferred  municipalities,  but  he  must  give  the  devil  his  due,  even 
if  it  were  a  water  company. 

There  was  a  great  defect  in  the  Government  organisation  for  the 
sale  of  maps.  He  believed  he  was  the  only  person  who  had  been 
allowed  to  go  into  the  Ordnance  Survey  Othce  and  get  a  map  direct 
(since  saying  this  the  privilege  had  lapsed).  The  maps  were  prepared  at 
Southampton,  but  e^en  there  they  must  get  them  through  the  agent 
appointed  by  the  Treasury,  so  that  the  maps  must  go  from  South- 
amjjton  to  London  and  come  back  again,  because  a  man  in  London 
paid  .£000  a  year  or  so  for  the  right  of  sale.  While  that  sort  of 
thing  went  on  what  could  they  expect  ?  He  contended  that  all  these 
Government  maj)s  shovdd  be  more  easily  obtainable,  say,  by  being  on 
sale  in  the  Post  Office  in  every  large  town.  He  shoidd  like  to  compel 
sanitary  authorities  to  buy  these  maps,  provided  they  could  get  them 
at  a  reasonably  low  rate.  No  matter  aa  hat  they  cost  they  ought  to  be 
supplied  cheaply,  and  if  necessary  be  paid  for  out  of  the  rates  ;  the 
Government  of  anything  but  very  poor  nations  ought  to  be  above  the 
notion  of  considering  repayment  by  sale  in  such  matters. 

As  regarded  the  question  of  supplies:  if  they  had  two  pumps 
working  and  the  larger  pump  took  all  the  water,  it  was  right  it  should 
do  so,  provided  proper  arrangements  were  made  for  supplying  those 
who  had  been  using  the  smaller  pump.  When  a  town-su|)ply  was 
being  established  in  a  district,  arrangements  ought  to  be  made  by  tl.e 
people  of  that  district  to  protect  their  own  interests.  No  big  town 
shoi.ld  be  allowed  to  go  into  a  country  district  and  take  the  water 
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without  giving  compensation  for  it,  say,  by  supplying  the  people  with 
water  at  a  reasonable  rate.  At  Southampton  they  had  to  go  beyond 
the  municipal  boundary  to  get  a  large  supply  from  the  chalk.  The 
local  authorities  in  the  villages  protested,  and  the  Corporation  of 
Southampton  said  they  would  put  up  standpipes  supplied  from  their 
mains,  and  the  people  could  help  themselves  as  much  as  they  liked, 
and  it  cost  the  Corporation  practically  nothing.  Of  course  if  they 
had  been  dealing  with  a  larger  body,  they  would  have  had  to  offer  to 
supply  them  at  a  low  rate.  Poor  people  suffered  sooner  than  anyone 
else  in  this  respect,  and  they  really  wanted  a  central  authority  to 
deal  with  such  matters. 

With  respect  to  the  case  of  Eyde,  mentioned  by  Dr.  Groves,  the 
authorities  ought  to  have  offered  a  supply  in  place  of  that  wliich  they 
took  away.  Mr.  Law  had  reminded  him  that  there  was  no  legal  right 
to  underground  water,  but  there  were  more  ways  than  one  of  killing  a 
dog.  If  a  small  local  authority  objected  to  the  action  of  a  large 
Corporation  in  acquiring  water  in  its  district,  both  the  House  of 
Lords  and  the  House  of  Commons  would  consider  the  equity  before 
they  looked  at  the  legal  side  of  the  proposal,  and  they  would  say  that 
the  big  corporation  should  supply  the  smaller  authority.  He  had  not 
seen  the  articles  in  the  British  Medical  Journal,  but  they  seemed  to 
have  some  truth  in  them.  As  to  the  alteration  in  the  face  of  the 
country,  he  was  not  prepared  to  say  that  the  taking  of  water  from  any 
Chalk  spring  did  not  cause  a  change,  but  the  face  of  the  earth  was 
always  changing,  though  they  would  want  "  a  double  million 
magnifying  glass  "  to  see  it,  in  such  infinitesimal  proportions  was  the 
change  being  effected.  As  to  altering  the  water-level  there  was  no 
doubt  about  it.  If  they  took  water  at  one  spot,  they  must  necessarily 
pull  down  the  water  level  all  round  unless  more  went  in.  Then  as  to 
the  question  of  the  limit  of  water  supply  to  London  from  the  Chalk 
being  reached,  he  should  say  that  the  limit  had  not  been  reached  or 
anything  like  it  except  in  the  central  parts  of  municipal  London. 
In  some  places  no  doubt  the  limit  of  supply,  without  causing 
disastrous  consequences,  was  near,  but  it  was  hard  to  say  when  it 
would  be  reached.  Then  as  to  the  question  whether  it  would  affect 
the  supplies  from  the  South  Do^vns  ;  certainly  not,  that  track  was 
wholly  away  from  the  London  Basin,  but  it  would  probably  affect  the 
springs  and  local  supplies  in  the  London  Basin.  There  was  a  large 
amount  of  water  in  the  Chalk,  and  in  places  a  large  quantity  running 
to  waste  which  might  be  taken  without  disadvantage  to  anyone. 

The  well  in  London  which  had  been  mentioned,  was  only  one  of 
hundreds.  Say  that  there  were  200  altogether,  and  what  \^-as  the 
result  ?  Why,  that  in  nearly  all,  the  water-level  had  gone  down 
greatly,  and  some  of  them  had  almost  failed.  In  London  itself  they 
were  very  near  getting  as  much  as  they  could  out  of  the  Chalk, 
which  was  less  water-bearing  beneath  the  great  thickness  of  Tertiary 
beds  than  at  its  outcrop.  With  regard  to  that  particular  well,  if 
the  Corporation  of  the  City  of  London  had  asked  him  about  it  before 
they  began,  Avith  reference  to  a  large  supply  of  water  being  obtained, 
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he  should  simply  have  answered  "  No."  For  all  practical  purposes 
he  thought  the  money  was  thrown  away,  and  if  10  per  cent,  of  it 
had  been  put  into  his  pocket  instead  of  spending  it  in  that  way,  the 
rest  would  have  been  saved.  The  cost  of  pumping  that  water  and 
supplying  the  buildings,  according  to  the  Corporation's  reports,  was 
some  live  times  what  they  would  have  to  pay  to  the  Water  Companies 
for  the  same  thing.  Being  a  rich  Corporation  they  were  right 
perhaps  to  try  the  experiment,  but  most  folks  who  knew  anything 
about  it,  would  have  guessed  what  the  result  was  likely  to  be — that 
they  would  fail  to  get  a  large  supply.  If  they  thought  that  they 
were  going  to  get  water  by  simply  sinking  a  shaft  they  were  mistaken  ; 
to  get  a  large  supply,  they  must,  as  a  rule,  do  large  works,  in  the 
shape  of  driving  horizontal  galleries  from  the  shaft,  as  had  been  done 
in  various  places.  They  had  done  it  at  Brighton,  and  as  he  should 
show  later  on,  Portsmouth  was  unique  in  having  a  large  supply 
without  that  trouble  and  expense.  They  had  plenty  of  water  at 
Southampton,  but  they  had  to  spend  money  and  do  work  for  it. 
In  nearly  all  large  supplies  they  had  to  drive  galleries  as  well  as 
sink  wells ;  they  did  not  trust  to  shafts,  which  might  or  might  not 
give  a  continuous  supply. 


On  "  Exhalation  of  Vapour  from  the  Earth"  by  Hon.  F.  A.  R. 

Russell. 

In  the  course  of  observations  on  the  deposition  of  dew  and  frost 
durinjT  1891  and  the  present  year,  I  liad  occasion  to  notice  the 
considerable  part  played  in  dew-formation  by  vapour  emanating 
from  the  uppei*  stratum  of  earth,  and  especially  of  a  sandy  soil. 
Out  of  many  observations  I  will  select  only  a  few  which  will 
typically  illustrate  tlie  nature  of  the  results  obtained  in  a  variety 
of  circumstances.  The  results,  as  regards  earth  and  surface 
temperatures,  as  well  as  the  amount  of  condensation,  refer  to  a 
locality  on  the  south-western  bonier  of  Surrey,  a  small  level 
plot  on  an  exposed  ridge  GBOft.  above  the  sea.  This  situation 
favours  equability  rather  than  wide  differences  of  temperature. 
On  June  10th,  1801,  two  tin  pans,  2H  in.  in  diameter  and 
4  in.  deep,  w  hich  had  been  exposed  on  the  ])revious  evening  on 
the  short  grass  of  a  lawn,  were  examined.  One  had  been  placed 
in  the  ordinary  position  and  the  other  inverted.  The  inverted 
pan  permitted  a  little  air  to  enter  under  the  spout,  ami  also,  to 
a  less  extent  probably,  under  the  rim.     The  first  pan  was  only 
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slightly  dewed  on  the  exposed  surface  ;  the  inverted  pan  was 
sliiihtlv  dewed  on  the  exposed  outer  surface,  but  very  heavily 
in  the  interior.     The  night  was  fine  with  little  wind. 

On  June  11th,  1891,  four  glass  tumblers  were  exposed  about 
8.30  p.m.  Xo.  1  was  placed  upright  on  the  grass  ;  No.  2  was 
inverted  on  the  grass  ;  No.  3  was  placed  on  the  garden  soil  of 
a  flower-bed  which  was  dry  to  the  depth  of  a  quarter  inch  from 
the  surface  :  Xo.  4  was  inverted  on  the  same  soil,  and  the  rim 
sunk  to  a  depth  of  about  a  quarter  inch  in  the  soil.  On  examin- 
ing the  glasses,  which  were  still  in  deep  shade  on  June  12th,  at 
8  a.m.,  No.  1  was  found  to  be  slightly  dewed  on  the  interior  at 
the  bottom  of  the  glass  ;  No.  2  was  very  heavily  dewed  on  the 
interior,  the  quantity  of  dew  increasing  from  near  the  ground  to 
the  upper  part  of  the  glass.  On  the  outside  of  this  glass  there  was 
a  moderate  quantity  of  dew  on  the  top.  No.  3  was  scarcely 
dewed  at  all ;  No.  4  contained  a  moderate  quantity  of  dew  on 
the  upper  part  of  the  interior.  It  may  be  mentioned  that  the  dew 
on  the  outer  surfaces  had  been  partially  dried  off  by  a  northerly 
wind. 

On  June  13th,  1891,  a  tumbler  which  had  been  inverted  on 
the  lawn  was  found  heavily  dewed  on  the  inside  all  o\'er,  and  on 
the  top  outside.  A  brass  tray,  about  10  in.  in  diameter,  which 
had  been  inverted  on  the  grass,  was  found  to  be  scarcely  at  all 
dewed  on  the  top,  but  very  heavily  dewed  with  large  drops  on 
the  inside.  A  china  tray,  7  in.  in  diameter,  was  found  rather 
heavily  dewed  outside  :  veiy  heavily  on  the  under  surface. 

On  June  15th,  at  8  a.m.,  a  round  earthenware  cover  was  found 
to  be  not  perceptibly  dewed  on  the  outside,  but  the  interior 
surface  was  very  heavily  dewed  with  large  drops,  which  ran 
together  on  disturbance.  An  inverted  glass  tumbler,  which 
had  been  similarly  exposed,  was  heavily  dewed  on  the  upper 
part  Oi  the  outside,  and  also  on  the  inner  surface.  A  glass 
lying  on  its  side  was  hea^'ily  dewed  on  the  inner  upjjer  surface 
and  on  the  lower  outer  surface,  but  not  at  all  on  the  sides  ;  the 
upper  outer  surface  was  only  slightly  dewed.  A  glass,  which 
had  been  inverted  on  a  square  flat  china  plate,  which  was 
figiu'ed  with  a  raised  pattern  so  that  air  could  pass  into  the 
tumbler  rather  freely,  was  found  heavily  dewed  on  the  top 
outside  and  only  slightly  on  the  top  inside,  the  rest  of  the 
inside  being  undewed.  The  china  plate,  which  was  very  slightly 
raised  above  the  crround  bv  its  edfijes,  was  slightlv  dewed  outside 
but  Yerj  heavily  dewed  on  the  side  facing  the  grass.  The 
grass  was  not  very  wet,  the  dew  during  the  night  not  having 
been  a  hea\'y  one. 

On  June  17th,  1891,  a  flat  china  plate  7  inches  square, 
raised  about  half  an  inch  above  the  gi'ound  by  four  feet,  was 
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found  at  7.40  a.m.  to  Ije  licavily  dewed  on  tlie  top,  and  still 
more  heavily  undenieutli,  yielding,  on  being  turned  edgewise,  a 
teaspoonful  of  water. 

On  December  I'Jth,  18'J1,  with  fine  weather  and  liard  frost, 
the  under  sides  of  ferns  and  the  leaves  of  bushes  were  found 
lightly,  the  upper  sides  thickly,  frosted.  Where  there  was  thick 
fern  between  these  and  the  ground  there  was  no  frost  on  tlie 
under  surfaces.  Leaves  of  bushes  on  open  ground  had  a  little 
white  frost  on  the  u[)per  surfaces  and  films  of  transparent  ice  on 
the  under  surfaces,  formed  probably  by  the  freezing  of  deposited 
dew.  Tlie  weather  of  the  previous  three  days  had  been  clear, 
bright,  and  frosty,  with  very  light  airs  or  calm. 

On  December  20th,  1891,  a  tumljler,  whicli  had  been  inverted 
and  driven  firndy  into  the  hard-frozen  earth,  was  rather  thickly 
frosted  outside,  moderately  insitle ;  one  on  a  gravel  path  was 
similarly  frosted.  Two  tumblers  placed  on  the  lawn  were 
heavily  frosted  outside,  moderately  inside.  The  ground  was 
quite  hard  during  night  and  day. 

On  December  21st,  1891,  leaves  lying  on  the  ground  were 
much  frosted  on  the  top,  and  about  half  as  much  underneath. 
Stones  of  sandy  composition  were  not  frosted  on  the  top,  but 
much  on  the  under  surfaces,  especially  where  touching  and 
about  half  embedded  in  the  ground.  On  being  taken  up, 
many  of  these  stones  carried  some  of  the  sand  or  earth  with 
them.  I  was  unable  at  the  time  to  perceive  the  reason  for  the 
excess  of  frost  on  the  under  surfaces,  which  seemed  contrary  to 
the  theory  of  dew  as  generally  stated.  Sticks  were  less  frosted 
on  the  under  than  on  the  upper  side.  Thick  planks,  about  two 
inches  thick,  some  raised  about  one  foot  and  some  a  few  inches 
above  the  ground,  were  about  a  third  as  much  frosted  on  the 
under  as  on  the  upper  side. 

In  the  night  of  June  28-29th,  1892,  thunder-showers  fell, 
the  earth  at  the  time  being  very  dry.  On  June  oOth  the 
weather  was  very  fine,  drj^,  cold,  and  still,  with  a  slight  haze. 
At  5  a.m.  on  July  1st,  a  plate  which  had  been  inverted  on  the 
lawn  on  the  previous  evening  was  found  thickly  dewed  on  the 
top,  but  much  more  so  on  the  downward  face,  so  that  forty- 
nine  drops  fell  from  the  lower  surface  alone.  A  square  white 
china  plate,  raised  about  half  an  inch,  and  having  an  inverted 
tumbler  upon  it,  was  thickly  dewed  on  the  top,  but  much  more 
on  the  lower  surface,  from  wdiich  forty-two  drops  fell.  A  flat 
brown  earthenware  plate  was  similarly  more  heavily  dewed  on 
the  side  resting  on  the  ground.  A  tumbler  inverted  on  the 
grass  having  a  plate  ujion  it,  another  tuud)ler  being  inverted  on 
this  plate,  was  thickly  dewed  outsitie,  and  on  the  lower  half  of 
the  inside.     The  plate  was  thickly  and  about  equally  dewed  on 
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the  upper  and  lower  surfaces.  A  plate  -with  its  edfre  raised  and 
resting  on  the  white  china  plate  M-as  found  to  be  thickly  dewed 
on  both  surfaces,  most  on  the  outside  where  most  raised,  and 
on  the  inside  where  lowest  and  nearest  the  earth. 

At  7.30  a.m.  the  objects  which  had  been  left  out  since  5  a.m. 
were  found  to  have  notably  increased  their  load  of  dew.  The 
inverted  plate  had  gathered  so  much  that  forty-two  drops  fell 
off  it  on  being  held  edgewise,  in  addition  to  the  forty-nine 
acquired  during  the  night.  A  tumbler  further  exposed  from 
7.30  to  9  a.m.  increased  its  deposit,  became  clouded,  and  even 
showed  small  drops  inside  near  the  grass.  The  shade  from  the 
hedge  at  this  time  was  not  deep,  and  the  sun  shone  upon  the 
grass  about  six  feet  distant.  The  night  and  morning  were 
very  fine,  the  minimum  temperature  was  39°,  the  temperature 
just  above  the  ground  at  o  a.m.  was  46°,  at  9  a.m.  53°,  at 
three  inches  deep  in  the  soil  51°,  both  at  5  and  at  9  a.m. 

It  appeared  from  these  last  observations  that  in  a  state  of 
soil  fortv-three  to  fifty-three  hours  after  a  thunderstorm  fol- 
lowing dry  weather,  the  intervening  days  being  fine  and  dr}',  a 
very  much  larger  quantity  of  dew  was  deposited  from  emana- 
tions from  the  ground  than  from  the  open  air,  so  that  an 
exposed  freely  radiating  surface  was  very  much  less  wetted 
than  an  inclosed  surface  facing  the  ground  and  not  radiating 
freelv.  The  same  conclusion  holds  good  for  the  morning  hours 
after  sunrise,  when  the  air  and  surface  of  the  ground  have 
£fi'eatly  risen  in  temperature.  The  rate  of  evaporation  from 
the  earth  seemed  actually  greater  wdien  the  surface  of  the  earth 
was  colder  than  the  air,  than  when  it  was  warmer.  Since  a 
large  quantity  of  dew  is  deposited  in  a  tumbler  raised  a  little 
above  the  earth,  but  a  small  quantity  in  a  tumbler  raised  above 
a  china  plate,  permitting  equally  free  entrance  of  air,  it  appears 
that  a  great  portion  of  the  dew  deposited  on  such  a  night  is 
from  emanations  from  the  earth. 

On  July  2nd  a  tumbler,  which  had  been  inverted  on  bare 
drv  o-arden  earth  on  a  slope  facing  west,  and  had  been  sunk 
one  inch  in  the  powdery  soil,  and  banked  so  as  to  prevent  ingi'ess 
of  air,  was  found  to  be  little  dewed  outside,  moderately  inside. 
The  earth  was  dry  and  dusty  down  to  one  inch.  A  plate  which 
had  been  inverted  on  the  lawn,  where  the  earth  was  dry  down 
to  about  half  an  inch,  was  found  moderately  dewed  outside,  but 
the  inside  was  very  heavily  dewed,  giving  ^62  drops.  The  night 
had  been  fine. 

On  July  3rd,  at  5.30  a.m.,  a  plate  which  had  been  inverted 
on  the  lawn  gave  50  drops  from  the  inside,  and  a  plate  which 
had  been  inverted  on  a  sandy,  dry  gravel  path  gave  34  drops. 
The  edges  of  this  plate  had  been  banked  round  with  dusty 
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earth.     A  tumbler  which  had  been  inverted  on  the  lawn  was 

drv  outside,  moderately  dewed  inside;  another,  inverted  over 
garden  soil  dry  down  to  one  inch,  was  slightly  dewed  inside; 
another  inverted  on  a  stake  six  feet  above  the  lawn  was  dn>'. 
There  was  not  much  dew  this  night.  The  temperature  at 
5.30  a.m.  was  54**  on  the  ground,  5(>''  at  3  in.  in  the  soil ;  at 
8  a.m.,  64^  on  the  ground, ^58^  at  3  in.  deep  ;  at  8.40  a.m.,  68° 
on  the  ground,  GO^  at  3  in.,  and  ♦kS''  at  12  in.  deep. 

On  July  5th,  at  7.45  a.m.,  a  plate  on  grass  gave  54  drops,  on 
a  dry  sandy  gravel  path,  65  drops.  This  was  a  very  surprising 
result,  for  the  sand  was  dusty  down  to  one  inch,  and  oidy  slightly 
moist  several  inches  lower.  At  8  a.m.  the  temperature  on  the 
ground  was  57°,  at  3  in.  55°.  The  night  was  fine  and  windy, 
the  morning  cloudy. 

On  July  9th,  1892,  at  7.30  a.m.,  a  plate  on  the  sandy  gravel 
walk,  which  had  been  banked  round  with  sand  and  dry  mould, 
gave  101  drops  from  the  inner  surface.  This  was  the  heaviest 
amount  hitherto  obtained.  The  surface  of  the  gravel  was  dry 
down  to  about  a  quarter  of  an  inch.  A  plate,  of  which  the 
edges  had  not  been  banked  round,  gave  only  73  drops  in  the 
same  situation.  At  9  a.m.  the  temperature  half  an  inch  above 
the  ground  was  64°;  at  3  in.  deep,  56°;  at  15  in.,  62°.  The 
night  had  been  fine  and  cool,  with  a  moderate  S.W.  wind,  and 
a  minimum  temperature  of  46°' 

At  10  p.m.,  on  July  10th,  a  plate,  which  had  been  exposed 
on  the  lawn  at  7.15  p.m.  was  found  thickly  dewed  on  the  top, 
and  still  more  thickly  underneath.  At  6.45  a.m.  on  July  11th 
a  plate,  wliich  on  ithe  previous  evening  had  been  inverted 
and  banked  round  Avith  dry  dusty  earth  on  bare  earth  in  a 
hayfield,  gave  40  drops ;  a  plate  which  had  been  on  the  lawn 
gave  98  drops.  There  had  been  a  rapid  fall  of  temperature 
down  to  a  minimum  of  40°  at  night;  at  6.45  a.m.  the  temperature 
half  an  inch  above  the  ground  was  54*^,  at  13  in.  below  the 
ground  60'^.  This  last  had  doubtless  been  practically  constant 
diUMng  the  night. 

On  July  2.Sth  there  had  been  no  rain  since  July  20th,  and 
the  surface  of  the  ground  was  dry.  On  the  previous  evening, 
at  7.15,  an  arrangement  of  pans  had  been  made  in  order  largely 
to  eliminate  the  condensing  infiuence  of  radiation  into  space 
and  of  the  accession  of  external  air.  A  small  earthenware  pan 
about  3  in.  in  diameter  was  inverted  on  the  grass,  over  this  a 
plate,  and  over  the  plate  a  tliick  earthenware  white  tlairy-pan  of 
large  size,  17^  in.  in  internal  iliameter.  At  7.20  a.m.,  tm  July 
28th,  the  large  pan  was  found  nearly  dry  outside,  but  heavily 
dewed  inside,"yiel(liug  half  a  teaspoonful  of  water  besitles  what 
remained  adhering  to  the  surface.     The  plate  within  was  not 
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dewed  outside,  but  heavily  inside,  giving  88  drops.  The  small 
pan  within  the  plate  Avas  moderately  dewed  inside.  But  the 
most  remarkable  thing  Avas  this,  that  the  grass  inside  every 
inclosure,  even  the  last,  was  heavily  dewed  with  drops,  as  on  an 
autumn  morning.  The  grass  outside  was  moderately  dewed 
Avhere  reached  by  the  wind,  thickly  in  sheltered  places.  The 
night  had  been  fine  on  the  whole,  but  at  7  a.m.  the  sky  was 
clouded  and  there  was  a  strong  drying  wdnd.  The  previous 
dav,  July  27th,  was  fine,  with  a  hot  sun  and  a  fresh  N.E.  wind. 
The  evening  w^as  fine,  bright,  and  Avindy,  with  a  little  low  scud 
and  haze. 

The  temperature  at  the  surface  and  at  a  little  depth  in  the 
earth  was  as  folloAvs  : 


July 


July 

On  Julv  28th  the  min.  thermometer  on  the  grass  Avas  wet 
AA'ith  deAV  underneath  at  9  p.m.,  and  its  upper  surface  at  10 
]).m.  At  7  and  8  p.m.,  and  still  more  at  9  and  10  p.m.,  stones 
and  pebbles  lying  on  the  dusty  sand  of  the  road  Avere  Avet  with 
deAV  on  their  lower  surfaces,  and  many  pebbles,  even  on  the 
Avarm  sand  near  the  house,  Avere  quite  Avet  underneath,  Avhere 
the  ground  Avas  dusty.  All  AA'ere  quite  dry  on  their  upper 
surfaces.  Stones  Avhich  were  half  embedded  in  the  sand  Avere 
moist  on  the  under  side,  and  had  evidently,  by  their  condensing 
action,  kept  the  ground  moist  underneath  them.  Black  stones 
of  close  texture,  and  pieces  of  slate  lying  on  the  sand,  showed 
their  Avet  surfaces  best,  but  absorbent  sandstones  could  also  be 
seen  to  be  moist  underneath.  An  arrangement  of  pans,  similar 
to  that  employed  on  July  27th,  gave  similar  results  on  the 
nio-ht  of  July  28-29,  and  two  tumblers  on  garden  soil,  Avhich 
Avas  dusty  down  to  three-quarters  of  an  inch  and  one  inch, 
Avere  found  heavily  dewed  inside  in  the  morning. 

Surface  and  earth  temperatures  Avere  as  follows  : 

^-inch  above    Just  under    |-inch  deep.     S-inches 
surface.        short  grass,  deep, 

half  covered. 

o  o  o  o 

July  28th.—  8  p.m. 

)»  —    ^      ^^ 

-10   „ 
July  29th.—  8  a.m. 

On  August  4th,  1892,  and  the  morning  of  August  oth,  Avhen 


56 

60 

63 

..   64-5 

54 

58 

61 

...   62 

52 

56 

60 

...   61 

52 

58 

58 

..   56 

nox.  F,  A.  n.  nussKLL.  259 

scarcely  anv^  rain  had  fallen  since  July  20tli,  the  temperatures 
of  earth  and  irrass  were  found  to  be  as  follows  : 
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A  piece  of  glass  exposed  at  an  inch  above  the  ground,  over 
short  OTass,  was  found  durin";  the  nin;ht  and  mornini;  to  be 
heavily  dewed  on  the  lower,  not  at  all  on  the  upper  surface. 
Stones  laid  on  sand  and  on  grass  were  quite  wet  on  the  under 
side,  dry  on  the  top. 

Since  the  minimum  temperature  on  the  night  of  August  4tli 
and  5th  Avas  38°  over  the  grass,  and  since  the  temperature  from 
one  to  three  feet  downwards  may  be  taken  without  sensible  error 
to  be  constant  about  (]2'^  to  58°  at  this  time  of  year,  it  follows 
that  a  difference  of  about  20°  to  24°  existed  during  the  coldest 
part  of  the  night  between  the  air  near  the  ground  and  the 
earth  from  9  inches  to  3  feet  in  depth ;  and  that  vapour 
coming  from  these  levels  towards  the  surface  may  have  emerged 
at  a  temperature  of  about  46  or  47°  at  the  coldest,  and 
inij)inged  against  blades  of  grass  at  a  temperature  of  only  38°. 
This  difference  of  S"^  or  9°  is  clearly  sufficient  during  the  night- 
time in  the  damp  air  close  to  the  ground  to  cause  copious  jire- 
cipitation  on  the  grass.  The  difference  between  the  temperature 
of  emerging  vapour  and  the  air  just  above  the  surface  may  be 
quite  as  great  in  the  sunset  hour,  but  the  surface  may  be  too 
warm  to  permit  so  much  deposition  on  itself,  and  the  vapour 
with  its  contents  conse()uently  mixes  with  the  air  at  some  little 
height  above  the  ground,  becomes  rapidly  cooler,  and  often  sinks 
into  a  misty  stratum  over  low  grouutl. 

On  August  5th,  1892,  the  following  temperatures  were 
observed  in  the  several  situations  mentioned,  the  night  being 
fine  and  nearly  cloudless  till  about  11  p.m.,  when  the  sky 
became  somewhat  cloudetl :  8  p.m.  9  p.m.  10  p.m. 

o  o 

Ju.st  under  grass  of  lawn 

1  inch  imder  eartli  of  lawn 

In  field  near  western  hedge, about 

20  ft.  lower  than  lawn:  on  grass 

Ditto  under  grass 

Ditto  15  inches  in  earth 

The  minimum  on  the  grass  in  the  fiehl  was  32°,  and  would 
probably  have  been  as  low  as  29°  if  the  night  had  kept  due  and 
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clear.  At  8  p.m.  on  August  5tli  the  glass  suspended  an  Inch 
over  the  lawn  was  clouded  with  dew  on  the  lower  side  only,  and 
the  stones  on  the  dry  grass  and  earth  were  very  wet  under- 
neath, but  dry  on  the  surface.  The  above  results  showed  a 
difference  of  temperature  amounting  to  about  2()°  between  the 
top  of  the  grass  and  its  roots  in  the  coldest  part  of  the  night. 

Many  observations  similar  to  the  above  were  made  during 
the  summer,  and  led  to  the  following  conclusions  :  That  a  great 
quantity  of  vapour  issues  from  the  earth  even  in  dry  weather 
and  where  the  surface  is  dry,  and  that  the  maximum  emission,  or 
at  least  condensation,  on  exposed  objects,  appears  to  take  place 
in  the  hours  of  early  morning  in  dry  weather ;  that  in  summer 
about  half,  and  at  other  times  of  year  a  large  proportion  of 
the  dew  formed  is  condensed  vapour  from  the  ground ;  that  a 
considerable  proportion  is  derived  from  the  exhalations  of  grass 
and  of  plants  generally ;  that  soon  after  sunset  in  June,  July, 
and  August,  the  temj^erature  of  short  grass  and  contiguous  air 
may  be  9  to  15  or  20°  lower  than  that  of  the  earth  at  a  depth 
of  1  to  15  inches,  and  that  about  sunrise  the  temperature  of  the 
top  grass  of  a  pasture  field  may  be  20  to  30°  colder  than  that 
of  the  earth  at  depth  of  9  to  15  inches  and  lower ;  that  in  hot 
weather  about  and  after  sunset,  and  in  shady  places  before 
sunset,  there  is  a  very  large  emission  of  vapour  from  soil  which 
may  be  dry  and  dusty  on  the  surface ;  that  in  June,  July,  and 
August  the  temperature  of  the  earth  from  9  to  15  inches 
remains  constant  within  a  few  degrees  of  60°,  but  is  lowest 
during  the  day  and  highest  during  the  night. 

It  appears  from  observations  made  by  Herr  Singer  at  Munich 
during  the  twenty-nine  years,  18G1  to  1889,  that  at  a  depth  of 
4  feet  3  inches  the  maximum  temperature  of  the  year  (59'3°)  is 
reached  on  August  24th,  and  that  at  a  depth  of  19  feet  7  inches 
the  maximum  temperature  (50*3°)  is  reached  on  November  17th. 

Fodor's  results  gave  an  aA'erage  maximum  temperature  at  a 
depth  of  half  to  one  metre  in  August,  at  a  depth  of  two  metres 
in  August  and  September,  and  at  a  depth  of  four  metres  in 
October.  Changes  of  temperature  in  the  air,  lasting  a  few 
days,  take  two  or  three  days  to  reach  a  depth  of  half  a  metre, 
and  then  affect  the  earth  only  to  a  very  slight  degree.  Lieben- 
berg's  observations  show  that  sand  is  warmed  throughout  more 
rapidly  than  clay,  and  that  the  richer  a  soil  is  in  organic  matter 
the  greater  its  power  of  absorbing  heat. 

As  far  as  my  observations  go,  the  vapour  emission  at  night 
through  an  upper  layer  of  dry  garden  soil  is  very  much  less 
than  through  dry  sand  or  dust.  The  vapour,  with  any  par- 
ticles which  it  may  contain,  is  probably  almost  entirely  arrested 
and  absorbed  by  two  inches  of  dry  mould. 
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Sandy  estuaries,  Lods  of  dried  up  torrents,  and  flats  of  san<l 
containint^  orifanic  matter,  which  are  moist  at  a  little  flepth 
below  the  surface,  must  emit  quantities  of  air  and  vapour 
coutainiun;  small  orfraiiisms  ;  these  pass  more  easily  through  the 
sand  than  thn)U<^dj  the  im])erfect  filters  which  baffled  early 
exi)eriinenters.  In  hot  climates,  such  as  India  and  Italy,  and 
on  bare  sandy  ground,  or  in  valleys,  it  seems  probalile  that 
the  differences  of  temperature  between  soil  and  surface  air 
may  amount  at  night  to  30  or  40°,  and  in  malarious  places 
the  flow  of  impure  vapour  towards  the  surface  may  be  equal  to 
the  evai)oration  from  an  e.\})osed  marsh.  In  fact,  there  is 
reason  for  regarding  underground  beds  of  moist  decaying 
organic  matter,  containing  the  organisms  of  malaria,  diarrha-a, 
dysentery,  or  other  disease,  as  often  almost  ecpially  cai)able  of 
emitting  those  organisms  into  the  air  through  a  covering  of 
sand  asif  such  a  covering  did  not  exist.  There  will  be  some 
proportion  between  the  rate  of  emission  and  the  differences  of 
temperature,  so  that  those  places  would  co'teris  paribus  be  most 
malarious  where  the  differences  of  temperature  between  soil 
and  surface  air  at  night  are  greatest.  This  is  I  believe  in 
accordance  with  experience. 

Mr.  Aitken  states*  that  his  experiments  on  cloudy  condensa- 
tion revealed  the  fact  that  there  are  enormous  multitudes  of 
particles  so  small  that  the  concentrated  light  of  the  sun  does 
not  reveal  them.  Hundreds  of  these  are  crowded  into  every 
cloudy  condensation  of  air.  By  a  number  of  interes.ting  experi- 
ments Mr.  Aitken  showed  that  bodies  warmer  than  the  air  drive 
away  dust  from  their  surfaces,  and  create  the  dust-free  black 
coat  which  surrounds  them.  He  further  showed  that  an 
evaporating  surface  has  a  similar  influence,  and  thai  dust  Avas 
driven  more  than  twice  as  far  from  the  wet  part  of  an  object  as 
from  the  dry,  the  object  being  above  the  temperature  of  the  air. 
In  relation  to  the  human  botly,  and  especially  to  the  lungs,  the 
evaporation  in  addition  to  the  heat  tends  strongly  to  ward  off 
dust  and  to  keep  it  from  coming  in  contact  with  the  surfaces  of 
the  body.  A  temperature  less  than  that  of  the  human  body  was 
found  very  capable  of  preserving  the  surface  from  dust  deposit. 
The  necessary  conditions  for  the  repulsive  effect  to  be  strongly 
shown  are,  that  the  air  be  acquiring  heat  and  acquiring  moisture 
from  the  surface.  Very  little  heat  with  moisture  gives  a  thicker 
dark  plane  than  double  the  heat  would  do.  Mr.  Aitken  observes 
that  the  ease  with  which  dust  j>asses  through  small  openings  is 
surprising,  indeed  he  has  found  that  any  opening  which  atlmits 


*  Froceedhu/s  ofihe  Royal  Society,  1877.     Formation  of  small  c'.ear  sp:\ces 
iu  dusty  air.    By  John  .\itken. 


2Q2  EXHALATIOy  OF  VAPOUE  FKOM  THE  EARTH. 

air  also  allows  these  less  than  microscopic  particles  to  pass. 
These  observations  have  a  bearing  on  the  exhalation  of  vapour 
from  the  earth  and  the  deposition  of  dew. 

The  layer  of  earth  down  to  a  depth  of  several  feet  is  usually 
much  warmer  on  fine  nights  than  any  objects  such  as  grass, 
leaves,  or  stones  within  a  few  inches  above  the  surface.  In 
summer  I  have  found  the  uppermost  grass  in  the  evening  to  be 
frequently  from  8  to  12°  colder,  and  sometimes  24°  colder,  than 
the  earth  at  a  depth  of  4  inches,  and  generally  to  a  depth  of  12 
inches  or  more.  If  the  upper  stratum  be  porous  like  sand,  Avhich 
incloses  about  an  equal  bulk  of  aii-,  and  if  the  earth  belov,-  be 
moist,  a  large  quantity  of  vapour  must  escape  at  night  from  the 
earth,  bearing  with  it  by  its  ascensional  force  many  small  solid 
l)articles.  The  surface  of  the  earth  will  be  e;ivino:  off  durino; 
the  night  a  large  quantity  of  air,  vapour,  and  small  particles, 
and  these  will  come  in  contact  with  the  cold  surfaces  of  plants 
which  are  radiating  to  the  sky.  The  conditions  appear  to  be 
such  as  Aitken  found  highly  conducive  to  the  deposition  of 
small  particles.  It  is  further  probable  that,  in  some  situations, 
many  living  particles  which  have  been  carried  up  by  the 
ascensional  force  of  the  vapour  from  the  moist  earth,  float  for  a 
short  time  in  the  air  within  a  few  feet  from  the  ground,  and 
then,  owing  to  their  radiation  and  cooling,  become  weighted  with 
moisture  and  fall  slowly  to  the  earth.  The  susceptibility  to 
malaria  at  the  sunset  hour  is  thus  easily  understood.  The  warm 
earth  or  marsh  is  emitting  great  quantities  of  vapour  and  organic 
particles,  these  rise  to  a  little  height  in  the  evening,  and  on 
their  descent  attach  themselves  to  grass  and  other  cold  surfaces. 
After  sunrise,  the  evaporation  of  dew  thus  pervaded  with 
organisms,  probably  carries  many  into  the  air  by  its  ascensional 
force,  and  if  the  morning  be  very  still,  there  may  be  some 
danger  from  malaria  after  sunrise,  but  the  general  ascensional 
movement  of  the  air  prevents  close  aggregation. 

A  bare  sandy  surface  enables  the  earth  below  to  acquire 
more  heat,  and  consequently  to  emit  more  earthy  vapour  at 
night,  if  the  subsoil  be  moist,  than  a  surface  covered  with  grass. 
^Moreover,  the  cold  grass  would  intercept  much  of  the  rising 
vapour  and  organic  matter. 

It  is  generally  assumed  that  evaporation  or  distillation  of 
water  gives  rise  to  pure  vapour  and  leaves  behind  all  impurities, 
but  this  is  not  true  with  regard  to  minute  organisms  in  some 
natural  conditions.  The  upward  movement  of  the  air  from 
drving  ground,  the  bursting  of  countless  small  bubbles  and  films, 
the  development  of  electricity  in  evaporation,  the  repulsion,  as 
shown  by  Aitken,  of  small  particles  by  a  warming  and  evaporat- 
ing surface,  all  help  to  carry  into  the  lower  air  a  large  quantity 
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of  ultra-microscopic  and  microscopic  dust.  Some  of  these 
influeuces  probably  also  carry  off  from  the  luuf^s  and  air- 
passafjes  of  persons  suffering  from  such  diseases  as  scarlet-fever, 
dijtlitlieria,  and  even  consumption,  the  infective  particles  which, 
when  sufficiently  numerous,  convey  the  disease  in  the  air  which 
has  been  breathed  out.  Thus  walls  on  which  the  breath  con- 
denses may  become  culture-frrouuds  for  disease.  A  very  small 
bubble  of  gas  breaking  on  the  surface  of  a  glass  of  water  is 
seen  to  scatter  particles  of  water  upward  to  a  distance  of  several 
inches,  and  a  similar  scattering  of  water  particles  with  the 
organisms  contained  in  them  can  hardly  fail  to  occur  occasionally 
on  mucous  and  earthy  surfaces.  The  snapi)ing  force  of  a  film 
of  slightly  soapy  water  about  the  millionth  of  an  inch  in  thick- 
ness is  great,  sufficient  to  transmit  an  audible  sound  in  the 
breaking.  The  impure  and  somewhat  viscous  water  of  drying 
marshes  and  of  drying  organic  earth  would  certainly  form  many 
small  films  which,  in  breaking,  would  scatter  their  contents  into 
the  air.  The  blowing  into  the  air  of  spray  from  the  surf  on 
the  sea-shore  in  a  storm,  producing  a  driving  mist  of  particles 
even  to  some  hundreds  of  yards  inland,  is  an  illustration  on  a 
large  scale  of  what  occurs  on  drying  marshes  where  the  particles 
are  beyond  the  range  of  visibility.  In  ordinary,  and  especially 
in  sandy  soil  in  a  Avarm  climate,  the  power  of  the  vaporous 
current  which  passes  into  the  air  from  the  earth  to  carry  with 
it  organisms  derived  from  a  de])th  of  less  than  an  inch  to  more 
than  two  feet,  can  hardly  be  doubted.  According  to  Parkes, 
some  of  Pettenkofer's  observations  show  that  a  very  large 
amount  of  air  is  contained  even  in  firm  soils,  and  that  effluvia 
from  decomposing  substances  may  pass  for  a  long  distance 
through  very  loose  soils.  Soils  which  are  permeable  to  water 
are  of  course  still  more  permeable  to  air  and  vajmur,  and  are 
generally  ])ermeable  to  small  particles  held  in  suspension  in 
these  gases.  The  permeable  soils  are  sandstones,  loose  sands, 
and  chalk,  and  are  healthy  unless  either  a  clay  stratum  or  a 
hard  rock  a  few  feet  below  the  surface  holds  up  the  water,  and 
unless  the  soil  be  contaminated  by  a  large  quantity  of  organic 
matter.  jSIovemeut  of  subsoil  water  of  course  greatly  affects 
the  quantity  of  earth-vapour  given  off  within  certain  periods. 
Some  sands,  such  as  those  of  the  Landes  in  France,  contain 
much  organic  matter.  The  dried  beds  of  water- courses , 
are  well  adapted  for  the  evolution  of  malaria,  for  the  super- 
ficial layer  is  often  sandy  and  permeable,  the  soil  contains 
much  organic  matter,  and  the  water-level  is  not  far  from 
the  surface.  Similar  conditions  are  found  at  the  toot  of 
mountains,  but  the  ujtper  soil  may  be  either  sandy  or  rich. 
The  Terai,  in  liulia,  a  belt  t)f  country  lying  a  little  South  of 
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the  Himalayan  range,  is  well  known  as  especially  subject  to 
malaria. 

Dr.  Ballard  has  stated,  with  regard  to  diarrhoea,  that  the 
essential  cause  resides  ordinarily  in  the  superficial  layers  of  the 
earth,  and  that  on  occasion  the  micro-organism  concerned  is 
capable  of  getting  abroad  from  its  primary  habitat,  the  earth, 
and  of  finding  in  food,  inside  as  well  as  outside  the  human 
body,  nidus  and  pabulum  convenient  for  its  development. 
Diarrhoeal  mortality  is  high  upon  made  ground  and  polluted 
soil,  especially  where  it  is  water-logged  and  where  the  superficial 
laver  is  sandy  and  pervious.  The  one  condition  which  gi"\'es 
exemption  is  the  foundation  of  dwellings  on  hard  and  imper- 
vious rock.  In  the  case  of  gravel,  the  nearer  it  approaches  to 
sand  in  fineness  the  greater  the  prevalence  of  diarrhoea,  where 
other  conditions  are  equal.  While  diarrhoea  was  prevalent  at 
Leicester  Dr.  Jenkins  found  two  to  three  times  as  many 
microbes  in  the  air  in  certain  districts  as  before  and  after  that 
period,  and  in  the  worst  affected  part,  he  found  four  times  as 
many  as  in  that  which  was  least  attacked. 

There  appears  to  be  no  doubt  that  tetanus  is  caused  by  a 
microbe  very  widely  distributed  in  the  superficial  layers  of 
soil.  It  was  of  very  frequent  occurrence  among  soldiers  who 
lav  wounded  on  Indian  battle-fields,  when  hot  days  were 
followed  by  cold  nights,  a  condition  leading  to  large  exhahition 
from  heated  ground. 

Dr.  Vivian  Poore,  in  his  address  to  the  Institute  in  1890, 
stated  that  the  vegetable  mould  on  the  surface  of  the  earth  is 
very  rich  in  saprophytic  bacteria,  whereas  the  subsoil  at  a  depth 
of  three  to  six  feet  is  barren  of  bacteria,  and  he  quoted  from 
Flligge's  work  on  micro-organisms  the  observation,  that  "  in- 
fusions made  from  manured  fields  and  garden  earth,  even  though 
diluted  100  times,  still  contain  thousands  of  bacteria  in  every 
drop,  and  the  ordinary  soil  of  streets  and  coiu'ts  also  shows  the 
presence  of  large  numbers.  Bacilli  are  present  in  much  the 
largest  numbers,  but  in  the  most  supei-ficial  layers  and  in  moist 
ground  there  are  also  numerous  forms  of  micrococci."  There 
appears  to  be  no  reason  why  some  varieties  of  organisms  shouhl 
not  exist  equally  well  in  damp  soil  containing  organic  matter 
covered  by  a  pervious  and  loose  stratum.  Certain  conditions, 
such  as  a  high  level  of  underground  water,  the  presence  of 
filth  and  dead  bodies,  and  a  high  temperature,  seem  capable  of 
evolving  organisms  fit  to  attack  successfully  the  living  body. 
It  is  after  the  warm  days  and  the  warm  season,  that  is,  when 
the  earth  at  a  little  depth  is  at  the  highest  temperature,  that 
malaria  and  several  other  diseases  are  most  prevalent.  The 
amount  of  disease  and  mortality  caused  by  earthy  emanations 
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exceeds  in  many  countries  that  of  all  other  causes  comhined. 
In  India,  and  even  in  Italy,  there  are  many  places  where  the 
whole  population  is  afflicted  with  life-long  weakness  and  ill- 
liealth.  In  some  of  these  a  removal  of  the  j)estilent  condition 
of  the  soil  api)ears  possible,  in  others  a  removal  of  the  ])0]»ida- 
tion  to  healthier  situations  may  be  the  only  practicable  remedy. 
In  conclusion,  I  may  be  allowed  to  point  out  the  bearing  of 
the  above  observations  on  the  importance  of  securing  an  im- 
pervious flooring  and  ventilation  under  houses  and  in  tents,  of 
paving  in  towns,  of  avoiding  "made  soils,"  and  the  vicinity  of 
graveyards  ;  of  drainage  of  (hunp  and  orgauicalIy-f)olUited  soils, 
of  widely  separating  cesspools  from  wells,  and  of  pre\entiiig  the 
exposure  of  articles  of  food  and  drink  to  night  air  near  the 
ground. 


Mr.  G.  J.  Stjioxs,  F.E.S.  (London),  regretted  the  absence  of 
Professor  Lane  Notter,  who  had  presided  in  Section  I.  The  parallelism 
between  his  remarks,  respecting];  the  generation  of  cholera  in  Northern 
India,  and  those  of  Mr.  Kussell  was  a  curious  instance  of  the  univer- 
sality of  truth  which  cropped  up  now  and  then  in  sucli  a  way  as  to 
almost  startle  them. 

The  CiiAiBMAX  (Dr.  W.  J.  Kuss(dl)  remarked  that  Mr.  Symons  had 
mentioned  a  circumstance  which  did  not  appear  in  the  paper  just  read — 
that  Mr.  Hussell's  interesting  experiments  were  similar  to  those  pre- 
viously made  by  Mr.  A  itken,  and  it  was  very  satisfactory  to  know  that  the 
results  obtained  by  both  agreed.  It  showed  that  the  theory  of  wells, 
although  so  firmly  believed  in  up  to  the  present  time,  did  not  embrace 
the  whole  question,  but  that  the  aqueous  vapours  which  formed  the 
dew  came  in  larger  proportions  from  the  ground  than  from  the  air. 
Mr.  Eussell  applied  this  ami  made  his  point  very  clearly,  })ointing  out 
the  importance  which  must  arise  from  the  great  difference  in  temper- 
ature between  tlie  earth  and  the  air  above.  This  statement  ot  his 
was  very  striking,  as  it  showed  what  a  very  great  amount  of  pro- 
jective force  might  arise  from  this  cause. 
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Local  Geology  from  a  Sanitary  Stancljioint,  by  W.  Whitaker, 
B.A.,  F.R'.S.,  F.G.S.,  Assoc.Inst.C.E.,  Assoc.Soc.Med.Oif. 
Health. 

By  permission  of  the  Director-General  of  the  Geological  Survey 
the  new  !MS.  six-inch  maps  of  that  Survey  were  exhibited,  and 
these  formed  the  text  of  the  discourse.  The  work  on  these  maps 
has  been  reduced  on  to  the  new  one-inch  map,  sheet  ):331,  the 
enoravino;  of  which  is  in  hand  and  may  be  finished  this  year 
(1892).  ' 

A  short  account  of  the  geology  of  the  neighbourhood  of 
Portsmouth  was  given,  from  the  Drift  beds  to  the  Chalk,  and 
it  was  pointed  out  that  the  former,  though  thin,  occurred  over  a 
large  area  and  had  a  marked  effect  on  the  shape  of  the  country, 
forming  flat  ground  at  a  low  level. 

The  choice  of  sites  for  building  on  was  discussed,  and  it  was 
noted  that  one  of  the  newest  of  the  geologic  deposits,  the 
Alluvium,  or  marshland  of  streams  and  creeks,  was  a  bad  site,  both 
from  its  extreme  lowness  and  from  its  otherwise  damp  character. 
Nevertheless,  in  part  of  Southsea  some  houses  had  been  built 
on  such  a  soil,  ])artly  perhaps  masked  by  made  earth,  and  it 
Avas  strongly  suggested  that  the  Corporation  should  not  allow 
further  building  thereon,  but  should  have  such  sites  kept  as 
open  groiuid,  houses  so  placed  being  likely  to  favour  rheumatism 
as  well  as  consumption.  Satisfaction  was  expressed  that  some 
of  the  houses  in  question  showed  strong  signs  of  giving  way,  from 
insecuritv  of  foundation,  and  at  the  news  that  the  Corporation 
were  considering  the  matter. 

The  rest  of  the  town,  as  well  as  the  neighbouring  town  of 
Gosport,  is  built  on  the  Drift,  and  chiefly  on  gravel.  This 
deposit  forms  good  building-sites,  except  when  very  thin  and 
water-logged,  giving  both  a  firm  and  a  dry  foundation.  The 
loam  that  often  overlies  the  gravel  may  be  somewhat  less 
advantageous,  but  here  it  is  both  thin  and  rather  sandy ;  more- 
over it  is  commonly  worked  off  for  brickmaking  before  building 
is  begun,  and  the  houses  then  rest  on  the  gravel  beneath. 

The  great  question,  however,  in  which  the  geology  of  the 
district  has  a  ])ractical  bearing,  from  a  sanitary  point  of  view,  is 
that  of  water-supply,  and  the  sources  of  water  around  Ports- 
mouth may  be  discussed  under  three  heads : — The  Gravel, 
various  more  or  less  permeable  beds  in  the  great  series  of 
Tertiary  formations,  and  the  Chalk. 

The  large  sheet  of  gravel  is  a  very  permeable  bed,  and  being 
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mostly  underliiid  hy  clays,  must  iiohl  a  rrrcat  quantity  of  water. 
In  tlie  ()j)eii  country  this  water  would  iiatunilly  be  of  <^ood 
quality,  unless  contaminated  artificially;  but  where  buildings 
are  common  the  risk  of  contamination  mcreases  vastly  and  soon 
becomes  a  certainty.  In  parts  that  are  well  pojiulatefl  this 
source  of  water  should  be  avoided,  and  any  supi)ly  from  it  in 
the  town  should  be  closed. 

The  thick  mass  of  Tertiary  beds  that  underlies  the  Drift 
of  Portsmouth  and  Gosport,  and  rises  up  from  beneath  the 
Drift  northward,  is  for  the  most  part  clayey  and  therefore 
impermeable  ;  but  there  are  in  it  various  beds  of  a  more  sandy 
character,  which  allow  of  the  passage  of  water,  more  or  less 
freely,  the  chief  of  them  probably  being  the  Hagshot  Sand,  some 
HO  feet  thick.  It  is  from  such  sources  that  sundry  deep  wells 
in  the  two  towns  get  their  su})ply. 

The  Gosport  Water  Works  are  a  very  notable  case  of  a  large 
su[)ply  being  got  from  Tertiary  sands.  The  wells  and  borings 
of  these  works,  at  Bury  Cross,  are  of  various  depths,  and  they 
secure  the  water  fnnn  the  different  sand-beds  ])assed  through, 
beginning  at  no  great  depth  from  the  surface  and  going  down 
to  nearly  750  feet.* 

Though  Gosport  gets  a  good  supj)ly  in  this  way,  tlie  like 
could  not  be  done  at  Portsmouth,  the  demands  of  which  are 
far  larger:  moreover,  should  the  population  of  Gosport  increase 
very  much,  it  may  become  a  question  whether  the  works  there 
can  be  increased  in  proportion.  Shoukl  this  turn  out  to  be  the 
case,  it  is  consoling  to  feel  that  Portsmouth  can,  of  its  jdenty, 
spare  enough  for  its  near  neighbour. 

It  is  to  the  Chalk  only  that  Portsmouth  can  look  for  its 
supply,  and  lucky,  indeed,  is  the  town  in  getting  a  bountiful 
sn})ply  of  good  water  as  easily  as  it  does.  In  other  cases  the 
supplies  of  towns  of  less  size  have  to  be  got  by  digging  wells 
and  by  driving  galleries  far  and  wide  ;  but  here,  in  the  first 
place,  little  more  has  to  be  done  than  to  take  what  a  kindly 
Nature  provides.  In  the  low  ground  near  II  a  van  t  the  surface 
of  tiie  Chalk  is  in  places  a  little  below  the  level  of  saturation, 
or  the  level  of  underground  fiow  of  water.  As  a  result,  there 
are  springs  at  such  places  ;  the  water  that  was  fiowing  under- 
ground on  the  north  aj)pears  at  the  surface,  and,  from  the 
plane  of  saturation  rising  northward,  under  the  higher  ground 


*  Since  the  above  abstract  was  in  print  (December,  180:.').  the  author  has 
heard  that  a  boring  at  the  (Gosport  Water  Works  has  been  carried  down  to 
tlie  depth  of  78()  feet,  the  Challv  being  readied  at  777  feet,  a  greater  depth 
than  he  expected,  the  Reading  Beds  being  r_'7  feet  thick,  whicli  is  in  excess 
of  anything  found  before  in  the  neighbouiliood.  Xo  water  was  got  iu  the 
Glial  k. 


208  LOCAL  GEOLOGY  FROM  A  SAXITAIIY  STAXDPOiyT. 

in  that  (lii'ection,  there  is  a  constant  flow  of  water  undergronnd 
to  the  sites  of  the  springs.  All  that  has  to  be  done  to  get  the 
water  in  great  quantity  is  to  open  out  the  springs,  and  to  keep 
the  pools  thus  made  clear  of  vegetation. 

The  amount  of  water  yielded  by  the  various  springs  at 
Havant  and  Bedhampton  is  undoubtedly  very  great ;  but  it 
has  often  been  vastly  over-estimated,  as  much  as  200  million 
gallons  a  day  having  been  given  as  the  yield.  This,  however, 
seems  to  be  a  romance,  and  it  is  doubtful  whether  a  quarter  of 
that  amount  is  reached  :  as  even  this  latter  figure  is  nearly  ten 
times  as  much  as  Portsmouth  wants ;  the  town  may  therefore 
be  well  content  with  sober  reality. 

Whether  the  whole  of  the  water  comes  (directly,  at  all  events) 
from  the  Chalk  is  a  little  doubtful ;  the  hardness  of  the  water 
is  less  than  is  usual  with  Chalk-water,  and  it  seems  possible 
that  there  may  be  communication  with  sands  that  occur  in  places 
near  the  base  of  the  Tertiary  Series.  In  this  there  is  no  harm, 
the  lessening  of  the  hardness  indeed  being  an  advantage. 

There  is,  however,  another  chance  of  the  mixture  of  other 
water  with  that  from  the  Chalk.  Around  Havant  there  is  a 
Cood  deal  of  gi-avel,  and  the  water  falling  on  this  would  tend 
to  flow  toward  some  of  the  springs.  As  noticed  above,  water 
from  such  a  graA-el-tract,  where  there  is  a  good  number  of 
houses,  is  likely  to  be  contaminated,  and  it  is  essential  that 
such  water  should  be  kept  out  of  the  works.  It  is  satisfac- 
tory to  know  that  this  had  not  escaped  the  attention  of  the 
Company,  and  that  the  purity  of  their  water  had  been  ensured 
by  puddled  walls  having  been  made  well  down  into  the  Chalk, 
so  as  to  cut  off  the  access  of  surface-waters. 

Having  so  good  a  supply,  which  is  used  not  only  for  the 
town  itself,  but  also  for  parts  of  the  surroundings  (including 
Havant),  it  behoved  the  authorities  of  Portsmouth  to  religiously 
preserve  its  purity. 


Mr.  J.  H.  Ball  (Soutbsea)  opened  the  discussion  by  asking  for 
some  inforniation  as  to  the  springs  which  were  to  be  seen  near 
Havant.  He  lived  close  to  Havant  and  had  had  tbe  opportunity'  of 
seeing  the  great  care  that  tbe  officials  of  the  Portsuiouth  ^Vater 
AVorks  took  to  exclude  some  of  the  water,  at  all  events,  which  might 
he  deleterious  to  the  water  supply.  As  architects  they  could  not  lay 
too  closely  to  heart  what  Mr.  AVhitaker  had  said  about  unsuitable 
sites  for  building,  and  he  would  specially  like  to  hear  something  as 
to  the  insecurity  of  foundations  in  water-logged  soils,  caused  by 
subsequent  drainage.  It  was  a  point  often  seriously  neglected,  and 
one  or  two  such  cases  had  occurred  at  Portsmouth.     It  would  be 
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very  useful  if  they  could  get  any  data  about  the  amount  of  foul  water 
which  a  given  soil  would  absorb,  and  over  what  area  a  given  amount 
should  be  distributed. 

Dr.  J.  Ward  Cousixs  (Southsea)  warmly  protested  against  any 
insinuation  that  the  water  supplied  to  Portsmouth  was  in  any  way 
containinated. 

Dr.  J.  Groves  (Carisbroke)  said  the  hint  thrown  out  with  refer- 
ence to  the  Portsmouth  Water  Works  was  very  iuijjortant.  People 
absorbed  ideas  slowly  in  the  South,  and  though  there  might  not  be 
much  said  about  it  now,  the  possibility  of  contamination  would 
be  much  talked  of  a  week  hence.  He  thought  that  if  the  protecting 
wall  were  not  deep  enough  the  chalk-water  might  be  contaminated 
by  that  from  the  gravel,  into  which  Havant  had  been  drained.  ]t 
was,  he  feared,  very  common  in  this  part  of  the  world,  in  places 
where  they  did  not  care  to  go  to  the  expense  of  getting  water  from 
the  chalk,  to  draw  the  supply  for  drinking  purposes  from  the  gravel 
into  which  the  filth  was  discharged ;  leaking  cesspits  were  sunk  in 
the  gravel  from  which  the  water  was  drawn.  There  was  another 
point  that  was  important  and  must  not  be  lost  sight  of.  In  a  place 
lik(^  Portsmouth,  for  generations  past,  the  sewage  had  been  discharged 
into  the  gravel,  and  if  wells  were  left,  the  water  of  which  was  not 
objectionable  to  the  taste,  and  looked  nice,  there  was  great  protest 
against  closing  them.  He  did  not  know  whether  there  were  any  wells 
left  in  Portsmouth,  but  it  was  so  in  other  parts  of  England.  In  Lon- 
don, during  the  cholera  epidemic  of  1866,  the  Privy  Council  gave  the 
medical  men  in  charge  of  the  districts  instructions  to  close  the  Avells, 
and  he  was  astonished  to  find  so  many  wells  in  use  in  the  Strand 
district.  They  had  to  close  what  was  known  as  the  "  holy  weU," 
in  Holywell  Street,  and  there  was  a  great  fight  over  that.  The 
inhabitants  continued  to  pump  from  the  well  until  the  pipe  was 
taken  up.  After  the  lead  pipes  had  been  removed  lie  went  down 
and  examined  this  well  and  actually  found  a  drain  emptying  into  it 
which  he  cut  oft".  Subsecjuently  he  discovered  that  this  drain  com- 
municated with  a  closet  into  which  cholera  stools  were  thrown. 
Cholera  poison  would  have  found  its  way  into  the  "  holy  well "  if 
they  had  not  cut  the  drain  ofl"  when  they  did,  and  if  the  well  had  not 
been  closed  cholera  would  have  been  distributed  far  and  wide,  for 
people  sent  long  distances  to  the  "  holy  weU  "  for  their  drinking 
water. 

Mr.  II.  R.  Smith  (Engineer  to  the  Portsmouth  "Water  "Works  Co.), 
referring  to  Mr.  Whitaker's  remarks  anent  the  Company's  springs  at 
Havant,  said  that  as  there  miglit  be  a  suspicion  that  some  reflection 
had  been  cast  on  the  water  supply  lie  would  state  that  the  possible 
danger  referred  to  had  been  anticipated  by  the  Directors,  and  it  was 
impossible  that  there  could  be  contamination  in  the  way  suggested. 
There  had  been  a  sentiment  outside  that  it  might  be  possible  for 
\vater  from  the  Tertiary  beds  to  get  into  the  chalk  springs,  and  two 
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or  three  years  ago  the  Directors  spent  many  thousands  o£  pounds  in 
building  a  puddle-wall,  which  in  some  places  reached  to  a  depth  of 
thirty  feet,  being  everywhere  continued  into  the  chalk  and  not  merely 
to  a  uniform  depth  of  six  feet  as  had  been  stated.  During  the 
excavations  for  this  wall  there  was  very  little  water  indeed  seen 
passing  through  the  Tertiary  beds,  and  that  proved  how  smaU  a 
quantity  came  into  the  springs.  The  subsequent  report  of  Sir 
Kobert  Eawlinson  on  the  subject  after  the  puddle-wall  had  been 
completed,  stated  that  it  was  impossible  now  or  in  the  future  for  any 
water  to  come  from  the  upper  strata  into  tlie  springs.  As  a  matter 
of  fact  the  water  came  from  a  very  deep  seat  and  was  the  same  in 
temperature  all  the  year  round — it  was  about  50*  or  51",  winter  and 
summer,  night  and  day.  The  Company  had  spent  thousands  of 
pounds  in  acquiring  land  and  protecting  their  works,  and  there  was 
not  the  slightest  ground  for  any  suspicion  whatever  of  the  entrance 
of  any  impurity. 

Mr.  "W".  Whitakeb  (Southampton)  replying,  said  Avith  reference 
to  the  Havant  springs  that  they  were  only  a  like  occurrence,  in 
another  place,  to  the  springs  from  which  the  Water  Company  got  its 
supply,  but  they  were  at  a  higher  level,  in  the  valleys  of  the  Chalk 
hills.  The  underground  water-level  of  the  Chalk  springs  rose  inland, 
and  varied  roughly  according  to  the  level  of  the  ground.  The  high 
Chalk  country  was  intersected  with  valleys,  and  here  the  Havant 
springs,  which  were  known  by  a  host  of  names,  occurred  when  the 
level  of  saturation  rose  above  the  levels  of  the  valley-bottoms.  He 
asked  Mr.  Ball,  or  any  others  interested,  to  record  the  times  of 
outbreak,  where  they  occurred,  and  all  about  these  springs,  because 
records  of  them  were  very  interesting.  Tbe  water-levels  of  the  wells 
near  the  Havant  spring  agreed  exactly  with  them.  Mr.  Baldwin 
Latham,  a  member  of  the  Institute,  had  taken  such  careful  observation 
of  similar  sprn:igs  that  he  was  able  to  predict  on  what  day  and  where 
they  would  break  out. 

The  settlement  of  buildings  he  could  readily  understand.  If  a  big 
sewer  was  made  it  might  bring  half  the  houses  down  because  it 
drained  all  the  water  out  of  the  gravel,  and  in  buildings  near,  the 
result  would  soon  be  disastrous ;  many  years  ago  he  had  seen  that  in 
making  a  sewer  near  Victoria  Park  (London)  a  small  water-pipe 
was  broken  in  the  gravel,  and  if  the  outflow  had  been  allowed  to  go 
on  a  little  while  longer  the  result  would  have  been  a  subsidence  of 
the  neighbouring  houses. 

The  question,  how  much  water  the  soil  would  absorb,  wanted  a 
great  deal  of  investigation.  When  firm  rocks  were  concerned  it 
depended  largely  upon  the  form  of  rock  and  its  position ;  with  loose 
soil  it  was  hard  to  form  an  opinion.  Sometimes  such  a  soil  would 
absorb  nearly  as  much  as  one  liked  to  put  into  it. 

Of  course  there  was  a  possibility  of  the  contamination  of  Ports- 
mouth water,  as  there  was  the  possibility  of  contamination  of  every 
water  under  the  sun ;  and  there  must  be  in  Portsmouth  lots  of 
out-of-the-way  places  where  cesspits  had  not  yet  been  discovered, 
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and  which  would  do  harm  to  any  water  obtained,  except  from  the 
Water  Company,  and  except,  perhaps,  from  tlie  wells  in  big  works 
and  breweries,  whose  water  was  as  well  protected  as  that  of  the 
Water  Company.  In  the  area  in  the  Strand,  where  the  Law  Courts 
stand,  were  found  wells  such  as  Dr.  Groves  had  described,  and  under 
one  was  discovered  a  colFin  I  There  was  a  good  deal  of  body  in  the 
water  of  that  well.  He  had  noticed  in  many  country  places,  too, 
that  there  were  "  Holy  Wells"  in  which  the  water  was  supposed  to 
be  particularly  sanctified,  close  to  the  churchyards.  He  did  not  cast 
any  reflections  on  the  Portsmouth  water;  he  only  said  that  having 
got  a  good  supply  they  must  take  care  to  keep  it  good.  As  to  Mr. 
.Smith's  arguments,  he  (the  speaker)  only  wished  to  point  out  that  a 
small  amount  of  water  might  come  in  from  the  older  Tertiary  sands. 
Chalk-water  came  up  into  the  Tertiary  sands  .«-ometimes.  In  London, 
in  the  Chalk  wells,  it  was  sometimes  found,  by  chemical  analysis, 
that  the  water  was  not  all  Chalk  water,  but  that  it  was  mixed  with 
water  from  sand.  Of  course  the  line  of  junction  between  the  gravel 
and  the  Chalk  would  be  irregular,  and  naturally  the  reservoirs  at  the 
Portsmouth  AVater  Works  would  vary  in  depth  accordingh*.  The 
temperature  of  the  water  was  a  good  test  as  to  when  the  water  was 
from  a  good  spring  and  not  simply  one  trickling  into  the  Chalk  from 
some  other  overlying  deposit. 

What  he  meant  to  say  about  the  Gosport  Water  AVorks  was  that 
they  viere  a  good  example  of  catching  water  from  Tertiary  sands ; 
of  the  two  he  should  prefer  the  Portsmouth  well.  As  regarded  the 
Portsmouth  supply  he  did  not  wish  it  to  go  forth  that  he  had  spoken 
the  least  ill  of  it :  he  only  thought  they  were  lucky  to  get  it  so  easily, 
and  he  believed  that  the  A\"ater  Company  would  look  well  after  the 
interests  of  the  consumers.  He  was  glad  to  find  the  Company 
supplied  places  outside  the  ^lunicipal  district. 

The  Presidexx  of  the  Section  (Dr.  W.  J.  Eussell),  in  conveying 
the  thanks  of  the  meeting  to  Mr.  Whitaker,  said  that  even  th&se 
who  had  no  personal  connection  with  Portsmouth  had,  he  was  sure, 
listened  with  much  interest  to  this  paper,  and  those  who  had  a 
local  interest  in  the  town  must  have  been  particularly  interested 
in  what  Mr.  Whitaker  had  told  them. 
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On  "  Entomolorjy  as  a  Sanitary  Science,''  by  Thos.  B.  Goodall, 

F.R.C.V.S. 

I  AM  not  aware  that  tlie  study  of  Entomology  has  been  deemed 
of  sufficient  practical  importance  to  give  it  a  place  in  sanitary 
science,  though  we  shall  be  able  to  show  that  the  services  of  the 
engineer  and  of  the  chemist  are  brought  into  requisition  only 
because  man  has  of  necessity  been  compelled  to  dispense  with 
the  services  of  Nature's  proper  scavengers  and  purifiers,  the 
larvffi  of  many  dipterous  and  coleopterous  insects. 

We  have  many  excellent  works  on  injurious  insects ;  and  in 
the  study  of  Entomology  it  is  of  common  occurrence  to  read  of 
the  larvffi  of  certain  insects  being  found  in  dung,  in  decom- 
posing vegetable  or  animal  matters,  or  in  drains  or  ditches  or 
stagnant  water ;  but  I  do  not  know  of  any  work  having  been 
written  to  connect  these  with  the  great  question  of  sanitation, 
01*  on  those  Diptera  which  are  eminently  beneficial  to  the  health 
of  mankind. 

It  will  be  my  object  on  the  present  occasion,  by  giving  a  brief 
resume  of  the  life-history  of  two  of  the  Diptera,  or  Flies 
(though  there  are  hundreds  that  are  concerned  in  scavenging 
work),  to  draw  the  attention  of  sanitary  scientists  to  a  study, 
a  knowledge  of  which  will  be  serviceable  on  some  occasions. 

In  approaching  this  subject,  we  must  be  reminded  that  man 
has  elected  to  oppose  his  will  to  all  the  laws  and  forces  of 
Nature ;  and  that  civilization  induces  a  condition  in  which  the 
]M'imary  laws  of  Nature  are  set  at  defiance  and  disorganised, 
^lan  says  that  these  violations  are  all  necessary  for  his  well- 
being  and  comfort. 

In  venturing  on  such  a  step,  how  little  does  he  consider  that 
Nature's  laws  cannot  be  violated  with  impunity ;  that  if  one 
small  link  in  the  vast  chain  of  the  cycle  of  life  is  destroyed,  or 
its  functions  materially  interfered  with,  it  necessarily  leads  to 
the  disarrangement  of  other  links.  If  one  is  destroyed  we 
must  immediately  wage  war  with  its  compensating  balance. 

Let  us  bear  in  mind  the  fundamental  principle  that  every 
form  of  life  is  created  for  a  purpose,  and  is  absolutely  necessary 
to  effect  the  changes  that  are  for  ever  taking  place  in  the 
infinitude  of  particles,  that  together  make  up  "matter." 

In  Natin-e,  stagnation  is  impossible,  but  there  is  a  constant, 
ever  recurring  growth  and  decay. 

Nature  provides  a  vast  army  of  Avorkers  whose  office  it  is  to  dis- 
integrate all  particles  that  have  formed  part  of  an  organised  being. 

Inorganic  matter  is  for  ever  being  converted  into  organic,  by 
the  infinitude  of  forms  of  life  of  the  vegetable  kingdom ;  this  is 
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taken  to  a  lii<j;her  ^rade  througli  tlie  vefretable  to  the  animal 
kin<fdom,  and  all  this  same  "  matter  "  has  to  be  as  constantly 
re-converted  to  the  inorganic  world  again,  that  it  may  be 
renewed  ;  this  is  done  by  the  action  of  the  most  minnte  forms  of 
known  life. 

This  we  mi<rht  desin-nate  a  rongh  outline  of  the  "main 
stream  of  life."  But  just  as  a  great  river  has  thousands  of 
uses  and  functions,  besides  just  running  its  course,  these  being, 
in  fact,  the  purpose  of  its  existence,  so  has  this  "  main  stream 
of  life  "  thousands  upon  thousands  of  functions  to  perform,  and 
the  well-being  of  every  form  of  life,  from  man  to  monad,  is 
dependent  upon  its  rhythmic  course. 

If  any  form  of  life  threatens  to  become  superabundant. 
Nature's  laws  make  ample  ])rovision  for  checking  excess,  or  the 
balance  to  be  interfered  with. 

It  is  at  this  point  where  the  sanitarian  might  take  a  useful 
lesson  from  the  laws  of  Nature.  All  his  ingenuity  and  skill  is 
taxed  to  prevent  excess  in  the  numbers  of  the  bacteria  and  the 
micrococci,  &c.,  or  the  microbes,  ferments,  and  moulds,  because 
he  knows  that  they  are  his  deadliest  foes  in  the  struggle  for 
existence. 

Nature  does  not  allow  these  disease  germs,  or  putrefactive 
germs,  or  death  germs,  to  run  rampant ;  we  must  bear  in  mind 
that  from  Her  stand])oint  they  are,  within  certain  limits,  as 
necessary  for  the  rhythmical  flowing  of  "  the  stream  of  life,"  as 
are  any  of  the  other  forms  of  organisms,  animal  or  vegetable ; 
and  Nature  has  made  ample  provision  for  checking  their  super- 
abundant increase.  This  is,  without  doubt,  due  to  the  action 
of  the  myriads  of  larvse  of  hnndi'eds  of  forms  of  dipterous  and 
coleopterous  insects ;  but  civilized  man,  with  his  closed  sewers 
and  drains,  ])re vents  these  insects  depositing  their  ova  in  his 
sewerage  and  refuse ;  the  microbes  are  protected,  and  increase 
ad  infinitum.  Man  shuts  away  their  natural  enemies,  and,  by 
breaking  the  cycle  of  "  the  stream  of  life,"  places  himself  in 
antagonism  to  Nature's  laws  ;  and  having  as  it  Avere  refused  the 
aiil  of  Nature's  forces,  he  must  exert  his  utmost  vigilance  by  an 
unceasing  constant  use  of  disinfectants,  &c.,  to  keep  the  numbers 
of  his  minute  foes  in  check. 

When  we  spread  matuu*e  over  the  land  it  teems  with  microbes, 
but  we  find  insects  innumerable  depositing  their  ova  in  it,  so 
that  their  larvte  feed  on  the  microbes;  we  cannot  walk  abroad 
in  any  rural  district,  with  our  eyes  given  to  search,  without 
realising  this  truth.  AYherever  there  is  decomposing  organic 
matter,  there  shall  we  find  swarms  of  those  insects,  whose  larvii? 
live,  not  on  the  matter  itself  only,  but  also  on  the  microbes 
which  cause  its  disiutesration. 
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And  now,  gentlemen,  if  your  patience  is  not  utterly  exhausted, 
I  must  defend  the  propositions  I  have  laid  do^^^l  by  demonstra- 
tion. This  I  shall  do  by  taking  you  briefly  through  the  life- 
historr  of  two  most  useful  scavengering  diptera,  and  ex]ilaining  to 
you  what  I  have  myself  observed  of  the  methods  of  their  larvae 
in  procuring  their  food. 

One  of  the  most  useful  is  the  Eristalis  tena.r.  or  Drone  fly. 
In  its  perfect  state  it  has  some  resemblance  to  the  hive  bee,  and 
the  female  is  to  be  seen  frequenting  the  margins  of  vessels  con- 
taining putrefactive  organic  matters  in  solution ;  about  stagnant 
ditches,  sewers,  drains,  or  manure  yards  :  here  she  deposits  her 
ova  into  crevices  above  the  water-line.  The  larvae  on  leaving  the 
esg  pass  into  the  dirty  water  or  mud,  and  they  can  live  in  either. 

Specimens  may  be  found  in  any  drain,  cess-pit,  or  in  any  ])lace 
where  there  is  decomposing  organic  matter  in  a  state  of  solution. 

When  the  larva  is  mature  it  leaves  the  water,  buries  itself 
in  the  earth,  the  outer  skin  forms  the  puparium,  and  in  this  the 
pupa  is  transformed  to  the  perfect  insect  or  imago  again. 

It  is  the  larva?  to  which  I  particularly  wish  to  draw  your 
attention,  and  I  submit  to  you  one  or  two  drawings  I  have 
made  from  life  to  exhibit  the  points  of  most  importance. 

The  mouth  proper  is  retractile,  being  enveloped  by  a  series 
of  folds  of  the  anterior  segments  of  the  body,  that  we  might 
designate  lips :  these  folds  are  studded  by  numbers  of  re-curved 
booklets,  which  appear  to  be  protruded  and  retracted  with  the 
movement  of  the  folds,  like  the  claws  of  the  cat.  These  folds 
have  a  two-fold  function  :  when  the  creature  is  feeding  among 
solid  matters  they  are  used  in  drawing  the  food  to  the  mouth 
proper ;  when  it  is  suspended  in  the  water,  they,  with  the 
assistance  of  other  organs  which  I  shall  refer  to  presently,  act 
as  cilia,  inducing  a  current  of  the  filth-impregnated  water  to 
flow  towards  the  mouth,  which  enables  it  to  select  its  food. 

Proceeding  from  the  centre  of  the  inner  part  of  the  mem- 
branous folds  are  two  bifid  claws,  which  can  be  turned  back 
towards  the  mouth ;  these  may  be  organs  of  prehension  when 
necessary ;  they  are  also  used  in  locomotion,  being  ]ii-otruded, 
thev  lay  hold  of  the  gi'ound  surface,  and  the  body  is  drawn 
along.  Surrounding  the  oral  orifice  are  a  number  of  fibrillfe, 
and  on  each  side  of  it  is  an  organ  having  much  the  appearance 
of  the  gill  of  a  fish. 

The  oral  orifice  is  very  small  indeed,  and  it  is  probable  that 
all  food  has  first  to  pass  these  fibrilla?  and  gills ;  following  the 
mouth  is  a  hard-looking  organ,  the  gizzard ;  it  is  hard,  rounded, 
and  in  two  lobes,  a  passage  being  seen  down  its  centre — this  is 
in  one  piece  with  the  mouth,  being  dra^^^l  forward  with  that 
organ  as  the  folds  and  prehensile  organs  retract. 
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Proceeding  from  the  gizzard  are  two  indistinct  tubes  com- 
municating with  a  large  ghmd  on  each  side  of  the  body, 
secreting  glands  of  some  kind,  and  the  stomach  proper  follows, 
of  a  saccular  shape  across  the  body  ;  then  follow  two  other 
glands  and  the  large  intestinal  convolutions  leading  to  the  anal 
opening.  Tliis  is  surrounded  by  a  large  fan-like  organ,  which 
is  only  protruded  when  the  creature  is  undisturbed,  ami  of 
which  there  is  no  visible  sign  under  the  microscope.  NVhen 
the  animal  is  feeding  this  is  in  constant  motion  like  the  opening 
and  shutting  of  a  hand,  and  there  is  generally  a  string  of  foecal 
matter  seen  ])r()truding  from  the  anal  orifice  at  its  centre. 

It  has  six  pairs  of  membranous  feet,  and  each  of  these  has  on 
it  a  number  of  sharp-looking  claws. 

The  breathing  apparatus  is  also  very  remarkable,  and  fits  it 
admirably  for  its  mode  of  life,  being,  as  it  must  be,  enveloped 
in  filth. 

The  posterior  abdominal  segments  are  protruded  in  the  form 
of  a  tail  and  can  be  extended  to  several  inches,  the  extreme  end 
of  this  is  hard  and  chitonous,  and  at  its  extremity  are  two  hair- 
like  pieces.  Proceeding  up  this  elongation  are  the  two  air 
tubes,  opening  at  the  extremity  and  passing  down  to  a  large 
air-sac  on  each  side  of  the  body.  In  a  large  larva  these  are 
nearly  as  long  as  the  body,  but  in  a  very  young  one,  as  the  one 
from  which  my  sketch  is  taken,  they  are  relatively  much 
smaller.  From  these  air-sacs  tubes  proceed  to  the  anterior 
segments  of  the  body,  and  one  is  always  noticed  in  the  folds  at 
each  side  of  the  mouth.  These  become  the  spiracles  in  the 
pupa.  When  the  creature  is  feeding  in  a  fluid  medium  it  hangs 
with  the  end  of  the  tail  protruding  through  the  surface  of  the 
water,  the  folds  of  the  segments  surrounding  the  air  tubes  are 
extended  and  contracted  by  muscles  which  can  be  seen.  The 
fan  at  the  posterior  part  of  the  body  is  in  constant  motion 
directing  a  current  towards  the  mouth,  and  the  make  of  the 
pedal  appendages  assists  this  action.  The  folds  surrounding 
the  mouth  are  in  a  constant  state  of  opening  and  closing,  draw- 
ing minute  ])articles  suspended  in  the  water  towards  the  ural 
orifice.  As  the  folds  dilate  the  mouth  and  gi/.zaril  retract  ;  as 
they  close  in  again  this  is  protruded,  and  this  action  is  almost 
continuous. 

The  creature  will  also  take  particles  of  semi-solid  fooil,  but 
not  until  it  is  in  a  state  of  putrefaction. 

To  test  this  I  placed  a  dead  larva  with  a  living  one  ni  a 
clean  vial  of  water.  It  took  no  notice  of  its  presence  for  '6^ 
hours,  when  it  susjjcnded  itself  in  the  usual  attitude  for  feeding, 
and  by  a  patient  iise  of  its  })rehensile  organs,  and  the  hooks  of 
the  folds  surroundincp  the  mouth,  it  made  a  Avav  throui;li  the 
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external  skin,  and  splitting  it  open  as  it  went  on,  it  devoured  all 
the  soft  internal  structures  and  left  the  hard  skin.  I  contend 
that  it  did  not  attempt  to  do  this  until  its  dead  companion  was 
disintegrated  bv  putrefactive  organisms,  and  then  it  demolished 
these. 

Can  we  doubt  then  that  this  is  in  nature  one  of  our  best  and 
most  useful  scavengers.  Its  breathing  apparatus  adapts  it  to 
keep  itself  supplied  with  a  large  quantity  of  air  when  enveloped 
in  filth,  from  which  it  is  ingesting  those  organisms,  which  would 
otherwise  be  multiplied  to  excess,  and  make  the  locality  unin- 
habitable for  man  and  the  higher  fonns  of  life. 

Another  very  useful  little  creature  in  its  larval  stages,  to 
man,  is  the  Culex  pipiens,  the  common  gnat.  Anyone  not 
conversant  with  the  life-history  of  this  fly  is  likely  to  exclaim  at 
this  assertion ;  in  fact,  by  the  generality  of  people  it  is  looked 
upon  as  an  unmitigated  nuisance,  and  we  hear  people  saying 
that  it  has  no  use  in  nature  but  to  torment  man  and  beast ! 
But  in  what  a  diiferent  light  do  we  regard  it  when  we  know  all 
about  its  life  history. 

The  eggs  are  deposited  by  the  female  on  the  surface  of 
stagnant  water,  and,  for  choice,  she  prefers  water  containing 
decomposing  organic  matters.  I  have  kept  two  tubs  of  water 
side  by  side,  freely  exposed  to  the  air ;  in  one  of  them  the 
water  was  teeming  with  organic  matter,  and  in  the  other  it  was 
kept  clean,  the  gnats  deposited  their  ova  only  on  the  water 
containing  the  filth,  the  other  was  left  untouched.  The  eggs, 
500  in  number,  are  agglutinated  together  by  the  female  into  a 
boat-shaped  little  black  mass,  which  floats  freely  over  the 
surface.  After  about  twenty-four  hours  the  ends  resting  on 
the  water  open,  after  the  manner  of  the  operculi  of  mosses,  and 
the  little  creatures  immediatelv  commence  their  livelv  aquatic 
life. 

These  rough  drawings  show  how  beautifully  they  are  adapted 
for  the  performance  of  their  function  as  scavengers.  I  would 
have  you  notice  that  they  cannot  ingest  solid  matters  as  such, 
but  they  can  freely  partake  of  the  microbes  swarming  in  the 
situations  in  which  they  are  found. 

As  the  creature  hangs  suspended  with  the  point  of  the  "  tail  " 
protruding  through  the  surface,  it  is  breathing,  for  the  spiracles, 
two  in  number,  pass  through  this,  and  the  large  air  reservoirs 
are  seen  passing  from  this  through  the  length  of  the  body, 
plentiful  small  branches  of  the  air  tubes  going  close  to  the 
mouth  and  its  appendages. 

The  mouth  parts  are  most  beautifully  ciliated — my  drawing 
can  convey  only  an  imperfect  idea  of  this — but  as  it  hangs  sus- 
pended, or  when  it  is  feeding  at  the  bottom  of  the  vessel,  these 
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cilia  are  seen  to  Ijc  in  constant  motion,  creating  quite  a  current 
of  water  towards  the  small  oral  opening  ;  and  from  this  it  selects 
all  those  smallest  of  creatures  on  which  it  feeds.  It  seems  to 
be  partial  to  the  microscojjical  algje,  but  it  will  thrive  in  any 
water  containing  putrefactive  organisms. 

The  oral  opening  seems  to  be  guarded  by  a  kind  of  sieve, 
and  then  we  see  a  hard-looking  gizzard,  and  then  the  stomach 
proper,  followed  by  a  large  digestive  tract  well  marked ;  and 
this  bv  smaller  convolutions,  which  are  rather  indistinct,  and 
terminating  through  the  anal  opening,  which  is  situated  at  the 
extremity  of  a  second  prolongation  of  the  posterior  abdominal 
segments,  quite  independent  of  the  one  through  which  the 
spiracles  pass.  I  need  not  weary  you  by  taking  you  through 
the  other  stages  of  these  insects,  my  object  being  only  to  show 
those  facts  which  seem  to  indicate  that  a  knowledge  of  Ento- 
mology might  be  useful  to  the  Sanitarian. 

Another  gnat,  the  Chlronomus  plumosus,  deposits  her  eggs  as 
a  spiral  mass  held  together  by  a  glutinous  secretion,  after  the 
manner  of  a  frog.  These  may  be  seen  on  the  edge  of  a  vessel 
containincr  sta<Tiiant  water,  beinji;  generallv  fixed  to  the  side  and 
hanging  in  the  water,  being  very  easily  mistaken  for  annelids, 
or  worms. 

The  larva3  of  these  are  known  as  blood  worms  ;  they  arc 
also  quite  as  useful  as  the  others  I  have  named. 

Then,  too,  a  study  of  the  larvai  of  the  common  "  blow-fly  " 
(the  Callipliora  vomitoria)  and  its  allies  would  re})ay  the  Sani- 
tarian. 

There  are  hundreds  of  other  dipterous  insects,  amongst  which 
might  be  mentioned  the  common  house-fly,  Musca  domestica,  the 
Stinger,  Sto)iioa'i/s  calcitrans,  the  small  Phoridae,  &c.  A  studyof 
the  life  history  of  each  of  which  Avould  be  equally  as  interesting 
and  instructive  as  the  one  or  two  I  have  been  dwelling  on  more 
particularly;  and  as  their  larvie  are  also  found  in  decomposing 
organic  matters,  if  we  admit  that  the  function  of  the  myriads 
of  these  dipterous  larvju  is  to.  keep  in  check  the  u-umbers  of  the 
putrefactive  organisms,  we  shall  be  bound  to  acknowledge  that 
the  magnitude  of  their  operations  in  the  economy  of  life  is 
stupendous. 

In  the  great  rush  of  life  we  seldom  pause  to  consider  how 
great  are  the  works  being  accomplished  by  these  small  scavengers 
of  Nature,  but  some  idea  of  their  numbers,  aiul  the  conse(Uient 
vastness  of  the  work  of  their  larvjB  may  be  formed,  when  I  tell 
you  that  on  a  warm  summer's  evening  I  have  driven  nine  miles 
and  have  been  iiassiuii"  throuixh  swarms  of  o-nats  the  whole  of 

loo  o 

the  way. 

I  have  but  touched  the  fringe  of  a  vast  and  important  subject, 
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but  if  I  have  said  sufficient  to  arouse  the  interest  of  such  an 
important  body  as  The  Sanitary  Institute  I  shall  be  satisfied. 

But  surely  the  brief  facts  I  have  laid  before  you  point  a  lesson 
to  the  rural  sanitarian  at  least,  that  he  should  not  be  so  ready 
with  his  closed  drains  and  sewers,  to  hide  all  refuse  out  of  sight, 
and  then  make  the  public  and  himself  believe  that  they  are 
safe.  The  putrefactive  and  disease  inducing  organisms  are  not 
by  this  means  shut  off  from  the  organic  matters  which  it  is  their 
function  to  restore  to  the  elements ;  but  being  thus  protected 
from  their  natural  enemies,  they  multiply  inordinately,  and  when 
they  escape  from  their  pent-up  drain  pipes,  as  they  must  do 
periodically,  man  and  his  domestic  animals  pay  the  penalty  of 
his  folly  in  disturbing  Nature's  equilibrium. 

What  appears  to  be  the  most  rational  method  of  sanitation, 
and  the  one  most  conformable  to  the  rules  of  "  the  great  stream 
of  life  "  is  that  all  foecal  and  organic  matters,  in  rural  districts, 
be  removed  as  far  as  practicable  from  dwelling  houses  and  wells, 
and  spread  over  the  land.  If  offensive,  they  should  be  covered 
with  a  light  coating  of  earth,  and  then  Nature's  myriads  of 
workers  would  be  enabled  to  perform  their  allotted  tasks,  and  we 
should  be  saved  the  sufferings  of  many  evils,  and  much  expense. 

I  was  at  a  gentleman's  mansion  a  few  days  ago,  where  the 
sewage  was  run  into  open  ditches.  I  was  taking  notes  for  this 
paper.  The  ditches  Avere  low,  ducks  and  fowls  were  feeding  on 
the  very  larvae  I  have  been  describing,  the  Eristalis  tenax. 
Here  the  cycle  of  life  was  being  completed.  Putrefactive 
organisms  disintegrating  the  sewage  matters,  the  larv?e  of  the 
Diptera  had  been  thriving  and  growing  on  them.  The  ducks 
and  fowls  were  growing  fat  on  these  larva?,  and  would  in  their 
turn  be  consumed  by  man. 

I  only  lay  these  notes  before  you  as  being  applicable  for  the 
disposal  of  ordinary  normal  sewage.  The  bodies  of  all  animals 
having  died  of  an  infectious  disease  should  be  either  cremated 
or  destroyed  chemically,  and  all  foecal  matters  from  diseased 
man  or  animals  should  be  treated  in  the  same  wav. 


Dr.  J.  GrEOVES  (Carisbroke)  remarked,  that  their  great  object  waa 
to  keep  the  water  supply  pure,  but  in  order  to  do  so  he  thought  they 
could  not  trust  altogether  to  the  little  scavengers  Mr.  Goodall  had 
described.  He  had  very  much  to  do  with  such  matters  in  rural 
districts,  and  found  that  frequently  the  people  drained  into  leaky 
cesspits,  because  they  would  not  be  at  the  trouble  of  emptying  them  ; 
the  cesspits  practically  drained  into  the  drinking  well,  and  he  uould 
like  to  know  how  to  introduce  those  little  things  into  the  water  so 
that  the  germ  of  typhoid  fever  might  be  eaten  up.  That  would  be  a 
practical  application  of  the  lesson  to  him  as  a  Health  Officer. 
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Dr.  W.  a.  Black  (Edinburgh)  pointed  out  that  they  could  see 
the  sanitary  work  done  by  the  insect  world  every  day.  The  ordinary 
dung  beetles  {(Jeotrui>es  Stive narius)  did  good  scavenging  work,  and 
there  were  also  the  carrion  insects,  Xccroj thorns  and  Staph  iilinus, 
which  were  constantly  found  on  carcases,  and  one  of  which  was  the 
burying  beetle.  He  thought  the  common  house  fl}',  however,  was  a 
great  disseminator  of  diseases,  such  as  Ophthalmia  in  Egypt,  and  the 
mosquito  and  bug  maliciously  disturbed  hygienic  repose. 

Mr.  T.  B.  GooDALL  (Christchurch),  in  reply  to  the  question  concerning 
drinking  water,  said  that  if  the  dipterous  larvaj  he  had  been  describing 
were  foinid  in  a  sample  of  drinking  water,  it  would  be  fair  evidence 
that  it  contained  putrefactive  organisms,  for  the  female  flies  deposit 
their  ova  onhj  on  such  water ;  and  if  w^ater  was  so  contaminated  by 
sewage,  it  would  be  the  duty  of  the  Sanitary  Officer  to  keep  the 
sewage  out.  He  simply  wished  to  enforce  the  lesson  of  what  was 
being  done  by  the  little  creatures  he  had  described.  In  country  dis- 
tricts the  most  rational  w'ay  of  getting  rid  of  the  sewage  was 
frequently  neglected ;  they  wanted  to  destroy  it  in  an  elaborate 
manner,  but  by  so  doing  they  were  impoverishing  the  land.  He 
could  have  mentioned  many  other  insects  that  were  doing  good  sani- 
tary work;  there  were  hundreds  that  were  so  employed,  but  in  his 
curtailed  paper  he  had  simply  touched  the  fringe  of  the  subject  to 
raise  an  interest  in  it.  He  mentioned  that  he  had  watched  a  pair  of 
Sexton  beetles  bury  the  body  of  a  dead  mole,  in  a  sandy  soil  in  less 
than  lour  hours  ;  and  he  alluded  to  the  manner  in  which  the  common 
Dung  beetles  carry  into  the  earth  excrementitious  matters.  The 
house  fly  had  been  described  as  a  disseminator  of  disease,  by  biting 
and  innoculating,  but  it  was  not  so,  for  the  mouth  of  this  fly  was  so 
constituted  that  it  could  not  pierce  the  skin.  There  was  a  fly  very  much 
like  this  (the  Stomoa\i/s)  though  it  was  not  the  same — the  mouths  of 
the  t\\"0  were  very  diflerent — the  Stomod-ys  coidd  pierce  the  skin, 
whereas  the  house  fly  could  only  suck  up  moisture  from  the  outride 
of  the  skin.  AVhen  people  blamed  the  house  fly  in  that  way  it  showed 
that  they  had  not  studied  the  anatomy  of  its  mouth.  Whatever  little 
harm  might  be  done  by  this  adult  insect,  was  compensated  a  thousand- 
fold by  the  beneficent  sanitary  work  of  its  larva). 

The  Prksibent  of  the  Section  (Dr.  AV.  J.  Russell)  said  he 
thought  tliat  Mr.  Goodall  had  accomplished  what  he  desired  in 
trying  to  raise  an  interest  on  a  subject  ^^•hich  \\as  of  considerable 
importance.  They  were  not  in  the  habit  of  realising  how  great 
was  the  amount  of  work  carried  on  by  these  insects,  but  were 
inclined  to  attribute  the  changes  to  purely  chemical  decomposi- 
tion. At  the  same  time  Mr.  Goodall  did  not  advocate  their  giving 
up  preci])itation  and  other  means  of  purifying  sewage,  and  introducing 
these  animals  instead.  People  in  general  began  to  tremble  and 
wonder  that  they  lived  at  all  w  hen  they  heard  so  much  about  microbes, 
but  it  was  reassuring  to  know  that  there  was  so  much  good  flghting 
being  done  on  tlieir  behalf.  He  tendered  the  thanks  of  the  meeting 
to  Mr.  Goodall  for  his  paper. 
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"  The  Determination  of  Dissolved  Organic  Matter  in  Watei^,''  by 
W.  C.  Young,  F.LC.>.C.S.,  &c. 


In  making  an  examination  of  ■nater  for  sanitary  pui-poses, 
one  of  the  most  important  things  to  be  determined  is  tlie 
quantity  of  organic  matter  in  sohition.  Until  recently  tliere 
has  been  no  rehable  process  available  which  would  give  the 
required  information  with  any  degree  of  accuracy. 

The  processes  relied  upon  by  analysts  for  ascertaining  the 
organic  purity  of  water  are  the  following : — 

1.  Loss  on  ignition  of  the  solid  residue. 

2.  Frankland    and    Armstrong's  combustion   and    other 

similar  methods. 

3.  Wanklyn  and  Chapman's  Ammonia  method. 

4.  Oxygen  absorbed  from  potassium  permanganate. 

5.  Wanklyn's  moist  combustion  method. 

The  "  loss  on  ignition  "  method  (the  only  direct  process  of 
the  five)  has  been  almost  entirely  abandoned  on  account  of  its 
untrustworthiness,  but  as  it  is  even  now  used  by  several 
chemists,  I  have  included  it  with  the  others.  The  figures 
obtained  by  it,  when  every  precaution  is  taken,  are  always  very 
excessive,  the  reason  being  that  a  portion  of  the  loss  sustained 
by  the  mineral  constituents  of  the  residue  through  the  high 
temperature  employed  is  included  in  the  results. 

The  following  figures  show  how  great  the  error  is : — 


Gkains  per  Gallon. 

1. 

2. 

1 

3.           4.      1     5. 

6. 

7. 

8. 

9. 

Total  organic  matter  in 
solution    

•105 

0-8 

•246 
2-6 

•140 
1-6 

•210 

5-6 

•300 

r4 

•308 
9-4 

•350 
2^4 

•560 
3-6 

•750 

Loss  on  ignition  of  solid 
residue  

6-8 
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The  organic  matter  in  solution  was  oljtained  bv  myself  bv 
a  process  to  be  described  later  on,  and  the  "  loss  on  i<(nition  " 
by  another  chemist  from  du])licate  samples. 

Frankland  and  Armstron<f's  "  Combustion  "  method  is  not  in 
general  use,  probably  on  account  of  the  complicated  character 
of  the  apparatus  recpiired,  and  length  of  time  taken  by  it,  and 
possibly  because  of  the  variable  results  obtained  upon  the  same 
waters  by  different  chemists. 

P^rankland  claims  that  this  process  accurately  determines  the 
quantity  of  two  of  the  constituents,  carbon  and  nitrogen,  of  the 
organic  matter  in  water.  He  claims  further  that  the  proportion 
of  carbon  to  nitrogen  shown  by  the  results  obtained  indicates 
the  nature  of  the  organic  matter,  as  the  proportion  of  carbon 
to  nitrogen  is  much  higher  in  vegetable  than  in  animal  organic 
matter. 

If  these  claims  could  be  substantiated  the  process  would 
undoubtedly  be  very  valuable,  and,  short  of  giving  the  exact 
amount  of  organic  matter  present,  nearly  all  that  could  be 
desired. 

The  process  is  used  by  Dr.  Frankland  and  the  Companies' 
analysts  for  ascertaining  the  organic  purity  of  the  water 
suj)])lied  by  the  London  Water  Companies,  and  the  results  are 
published  in  monthly  official  Eeports,  both  of  which  are 
embodied  in  the  monthly  Keports  of  the  Metropolitan  Water 
Examiner. 

If  the  process  possessed  the  accuracy  claimed  for  it,  the 
results  obtained  by  Dr.  Frankland  should  differ  little  from  those 
obtained  by  the  Companies'  analysts,  and  although  the  samples 
of  any  one  of  the  Companies'  water  analysed  by  either  may 
possibly  have  contained  a  little  more  or  less  of  organic  matter, 
the  organic  matter  must  have  had  a  constant  composition, 
therefore  the  proportion  of  carbon  to  nitrogen  should  be  practi- 
cally the  same  in  each  case. 

In  the  following  Table  I  have  placed  side  by  side  the 
proportion  of  carbon  to  nitrogen  shown  by  Dr.  Frankland  and 
the  Companies'  analysts  in  their  monthly  Keports  on  the 
London  Water  Companies'  water  during  the  year  188i).  This 
year  was  not  selected  for  any  particular  reason,  but  simply 
because,  at  the  time  the  Table  was  prepared,  it  was  the  only 
year  of  which  I  possessed  a  coin])lete  set  of  the  Keturns.  I 
have  since  compared  the  Returns  for  the  subsec[uent  years  and 
find  a  similar  result. 
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It,  will  be  seen  from  tliis  Table  that  with  very  few  exceptions 
Dr.  Fraiiklaiid's  results  differ  irreatly  from  tlu;  other,  and  show 
a  much  higher  proportion  of  carbon  to  nitroi^en.  It  will  also 
be  observed  that  Frankland's  results  are  nuich  less  uniform 
than  those  of  the  Companies'  analysts,  the  proportion  of  carbon 
to  nitrogen  varying  from  2-3  to  7'G  to  1  in  the  New  Kiver; 
from  3  to  6'3  to  1  in  the  East  London  ;  from  3M)  to  7*2  to  I  in 
the  Chelsea;  from  4-1  to  ()-6  to  1  in  the  West  Middlesex;  from 
3*3  to  7  to  I  in  the  Lambeth  ;  from  2*6  to  ()'0  to  1  in  the 
Grand  Junction;  and  from  2*7  to  9'i.lto  1  in  the  Southwark  and 
Vauxhall  Company's  M'ater. 

According  to  these  figures,  the  organic  matter  in  the  samples 
examined  by  tlie  Companies'  analysts  Avas  almost  invariably 
of  a  totally  different  character  from  that  in  the  samples 
examined  by  Dr.  Frankland.  It  seems  also  that  the  organic 
matter  in  Fraid\land's  samples  was  of  a  much  more  variable 
composition  than  that  in  the  samples  examined  by  the  Com- 
panies' analysts.  The  actual  analytical  results  show  many 
striking  differences.  In  the  New  River  Company's  water  the 
Company's  analysts  found  more  than  twice  as  much  organic 
nitrt)gen  as  Dr.  Frankland  in  July,  November  and  December, 
and  nearly  twice  as  much  in  May.  The  organic  carbon  Avas 
also  three  times  as  much  in  July,  and  more  than  twice  in 
November. 

In  the  East  London  Company's  samples  the  Company's 
analysts'  organic  nitrogen  results  Avere  nearly  three  times 
higher  than  Frankland's  in  October,  more  than  twice  in  May 
and  August,  and  nearly  twice  in  January,  February,  June  and 
September. 

In  the  Chelsea  Company's  Avater  the  Company's  analj'^ts' 
organic  nitrogen  results  were  more  than  twice  those  of  Frank- 
land  in  May,  -Inly,  August  and  October,  and  nearly  twice  in 
September.  Their  organic  carbon  Avas  also  nearly  twice  that 
of  Frankland  in  July. 

In  the  West  Middlesex  Company's  Avater  the  Company's 
analysts'  results  Avere  more  than  tAvice  those  of  Frankland  in 
May  and  August,  and  nearly  tAvice  in  June,  July,  September 
and  October. 

In  the  Lambeth  Company's  samples  their  analysts'  figures 
for  organic  nitrogen  were  more  than  twice  those  of  Frankland  in 
^lay,  .July  and  August,  twice  in  March  and  April,  and  nearly 
twice  in  June  and  October.  Their  organic  carbon  was  also 
nearly  tAvice  Frankland's  in  Jinie. 

In  the  case  of  the  Grand  Junction  Company's  Avater,  their 
analysts  obtained  more  than  twice  the  (piantity  of  organic 
nitrogen   than  Frankland  in  INIay,  June   and  July,  twice  the 
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quantity  in  April,  and  nearly  twice  in  February,  August, 
ISeptember,  October,  and  November.  Their  carbon  results 
also  Avere  more  than  twice  as  much  as  Frankland's  in  June,  and 
twice  in  April. 

In  the  Southwark  and  Vauxhall  Company's  water  the 
Company's  analysts  found  more  than  twice  as  much  organic 
nitrogen  as  Frankland  in  February,  May,  July,  August  and 
October,  and  nearly  twice  as  much  in  September,  November 
and  December.  They  also  found  nearly  twice  as  much  organic 
carbon  as  Frankland  in  July. 

The  analysts  for  the  seven  Companies  alluded  to  were  ^ir. 
Crookes,  Dr.  Odling,  and  the  late  Dr.  Tidy,  and  great  as  are 
the  differences  shown  between  their  results  and  Dr.  Frank- 
land's,  they  are  small  compared  with  the  discrepancies  in  the 
analyses  of  the  Kent  Company's  water ;  the  Company's  analyst 
in  this  case  being  the  late  Dr.  Bernays. 

Dr.  Bernays  found  more  than  three  times  as  much  organic 
nitrogen  as  Frankland  in  July,  more  than  twice  as  much  in 
March,  .Tune  and  December,  twice  as  much  in  January,  Feb- 
ruary and  April,  and  nearly  twice  as  much  in  May  and  Novem- 
ber. On  the  other  hand.  Dr.  Frankland  found  five  times  as 
much  as  Bernays  in  September,  and  twice  as  much  in  October. 
Dr.  Bernays  also  found  four  times  as  much  organic  carbon  as 
Frankland  in  February  and  !March,  more  than  three  times  as 
much  in  July  and  December,  three  times  as  much  in  April, 
and  more  than  twice  as  much  in  January. 

It  will  be  seen  also,  by  the  table,  that  the  proportion  of 
carbon  to  nitrogen  varies  enormously  in  both  Dr.  Frankland's 
and  Dr.  Bernays'  analysis  of  the  Kent  Company's  water,  rang- 
ino;  in  the  former's  from  2  to  9  to  1,  and  in  the  latter's  from  1*7 
to^  11-3  to  1. 

The  enormous  differences  in  the  actual  results  obtained  with 
this  process  by  eminent  chemists  having  extensive  experience 
of  it,  upon  the  same  waters  show  that  the  claim  of  accuracy  is 
not  sustained,  and  as  the  proportion  of  carbon  to  nitrogen  in 
the  organic  matter  differs  so  frequently  the  process  is  seriously 
misleading  in  its  indications  as  to  the  quality  of  the  organic 
matter. 

I  cannot,  within  the  limits  of  this  paper,  discuss  the  cause  of 
these  discrepancies,  but  must  point  out  that  even  if  the  process 
were  perfect  in  every  respect  it  would  only  account  for  the 
non-volatile  organic  matter,  as  the  volatile  (which  is  present  in 
water  in  considerable  quantity,  as  I  have  shown  in  my  paper  on 
the  subject,  read  before  the  Society  of  Chemical  Industry  in 
November,  IbHl)  is  lost  in  the  evaporation. 

Wanklyn  and  Chapman's  "  Ammonia  "  method  of  analysis  is 


W.    C.    TOUXO. 


285 


most  extensively  used  by  cliemists.  It  professes  to  flistinrruisli 
l)et\veen  vegetable  and  animal  organic  matter  by  the  relative 
proportions  of  "  free,"  and  "  albumenoid  "  ammonia  obtained 
by  the  process.  The  results  may  be  absolutely  relied  upon  to 
give  certain  indications  of  the  presenceof/r^.s/t  sewage  pollution, 
and  of  the  degree  of  contamination,  but  when  the  ]>ollution  is 
not  recent  it  fails  to  distinguish  between  animal  and  vegetable 
organic  matter.  In  such  cases  it  is  necessary  to  sujiplement 
the  process  by  determining  the  quantity  of  chlorides  and  nitrates 
present,  when,  if  the  results  are  abnormally  high,  there  need  be 
no  hesitation  in  coming  to  a  definite  conclusion  that  the  water 
has  been  sul)ject  to  sewage  pollution  at  some  previous  date. 
The  following  analyses  illustrate  the  application  of  the 
process  : — 


Grai.ns  per  Gallon. 

Sample. 

Free 
.\nimonia. 

Albumenoid 
Ammonia. 

Chlorine  as                 Nitrofjen  as 
Chlorides.                   Nitrates. 

1. 

3! 
4. 
6. 

None. 
Xone. 
•0007 
•OO06 
•0322 

•00035          !            1-12 

•0014         :             ^77 

•0014          1            1^68 

•0028                     4-34 

•007                    3^54 

•437 
•437 

■Sir, 
•6-06 
1.1 

All  the  above  samples  Avere  from  wells  in  the  same  locality. 
Nos.  1  &  2  represent  the  normal  condition  of  the  Avater  in 
the  neighbourhood,  and  are  unpolluted.  No.  3,  although  safe 
organically,  gives  evidence  by  the  increase  in  the  chlorine  and 
nitrogen  as  nitrates,  of  having  at  some  previous  date  been 
polluted  by  sewage.  No.  4  is  of  first-class  quality,  judged  by 
the  small  quantity  of  "  albumenoid  "  ammonia  obtained  from  it, 
but  as  it  is  associated  with  a  larger  proportion  of  "■  free " 
ammonia  there  appears  to  be  a  slight  recent  contamination 
by  organic  matter  of  sewage  origin,  and  the  large  quantity 
of  chlorides  and  nitrates  further  indicate  that  there  has  been  a 
considerable  sewage  pollution  in  the  past.  No.  5  shows,  by  the 
comparatively  large  quantity  of  "  albumenoid,"  the  still  larger 
quantity  of  "free  "  ammonia,  ami  the  high  I'esults  for  chlorides 
and  nitrates,  that  the  water  is  contaminated  by  recent  sewage 
pollution  of  considerable  extent,  and  also  that  the  pollution  has 
been  in  existence  for  some  time. 

The  process  has  been  found  exceedingly  useful  by  innumerable 
chemists,  and  gives  fairly  concordant  results  with  duplicate 
sam[)les  of  water  in  the  hands  of  different  ojierators,  but  as  the 
albumenoid  ammonia  bears  no  definite  relation  to  the  quantity 
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of  organic  matter  present  it  affords  no  means  of  estimating  the 
proportion  of  the  latter. 

The  "oxvgen  absorbed  from  potassium  permanganate"  process 
was  originally  suggested  by  Forchammer,  and  subsequently 
modified  and  improved  by  ^liller,  Tidy,  and  Dupre  respectively. 
The  process,  in  the  improved  forms  suggested  by  Tidv  and 
Dupre,  is  largely  used  as  a  confirmative  test,  but  its  indications 
cannot  be  relied  upon  as  in  any  sense  a  measure  of  the  organic 
matter  present,  therefore  it  is  of  very  little  use.  The  following 
examples  show  how  contradictory  its  results  are  : — 


Grains  per  Gallon. 

Xo. 

of 
pie. 

Sam 

"Oxvgen  absorbel  " 

Total  organic  matter 

(Tidys  Method). 

la 

solution. 

1. 

•OOH 

•140 

2. 

•one 

•300 

3. 

•018 

•308 

4. 

•073 

•350 

5. 

•042 

•750 

Wanklyns  "^loist  Combustion"  method  is  not  very  much 
used,  probably  because  it  was  patented  by  its  author  when  first 
introduced.  It  is  really  a  modification  of  the  last-mentioned 
process,  the  difference  being  that  the  permanganate  is  used  in  the 
presence  of  an  alkali  instead  of  an  acid,  the  oxidation  is  carried 
on  at  boiling  temperature,  the  water  is  concentrated,  by  distil- 
lation, to  a  tenth  of  its  bulk  during  the  process,  and  a  much 
larger  quantity  of  the  water  is  employed. 

The  process  appears  to  me  to  be  very  promising,  and  its 
author  claims  that  the  results  are  roughly  proportionate  to  the 
quantity  of  organic  matter  present.  Whether  this  is  so  or  not 
I  am  unable  to  say,  as  there  are  no  experimental  results  avail- 
able upon  the  point. 

Having  dealt  with  the  several  processes  in  common  use, 
showing  how  little  they  can  be  relied  upon  for  estimating  the 
exact  quantity  of  organic  matter  in  water,  I  now  direct  your 
attention  to  a  process,  which  has  been  in  constant  use  in  my 
laboratory  for  more  than  two  years,  giving  perfect  satisfaction, 
by  which  the  volatile  and  non-volatile  organic  matter  in  water 
can  be  determined,  together  or  separately.  I  may  here  remark 
that  volatile  organic  matter  in  water  has  been  entirely  over- 
looked hitherto,  and  I  need  hardly  point  out  that  it  must  be  of 
equal  importance,  at  least,  with  the  non-volatile. 
\  The  pi'ocess  was  first  introduced  in  my  paper  on  the  subject, 
read  before  the   Society  of  Chemical  Industry  in  November, 
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1891,  and  for  full  details  I  refLT  you  to  the  Journal   of  the 
Society,  Vol.  X.  p.  88H. 

Shortly  described,  the  process  is  as  follows : — 
To  delermhie  the  Total  Orffinic  Matter. — 1  litre  of  water,  to 
which  0-5  (rrannne  of  dried  and  iirnited  sodium  carbonate  is 
added,  is  distilled  in  a  conical  iron  still  of  about  2  litres  capacity, 
attached  by  means  of  a  gun-metal  "  swan's  neck,"  with  screw 
connections,  to  a  tin  worm  condenser.  The  distillate.'  is  received 
in  a  graduated  measure,  and  when  070  c.c.  has  been  collected, 
the  heat  is  removed,  the  still  disconnected,  the  contents  and 
washings  placed  in  a  ])latinum  basin  and  evaporated  to  dryness 
on  a  water  bath.  The  residue  is  then  dissolved  in  a  little 
])ure  distilled  water,  filtered  through  an  asbestos  plug  into  a 
])latinum  basin,  dried  on  a  water  bath,  and  subsequently  heated 
for  an  hour  in  an  air-bath,  at  150°  C.  After  cooling  in  a  good 
desiccator,  the  basin  and  contents  are  weighed  in  a  quick  balance. 
The  residue  is  then  ignited  at  a  low  temperature  (below  red 
heat),  cooled  and  weighed,  and  the  loss  noted.  The  ignited 
residue  is  then  dissolved  in  Avater,  excess  of  dilute  sulphuric 
acid  added,  and  standard  solution  of  potassium  permanganate 
(1  c.c.=-0001  gramme  oxygen)  added,  until  the  colour  is  per- 
manent after  five  minutes.  The  weight  of  oxygen  lost  by  the 
reduction  of  nitrates  in  the  residue  thus  ascertained  is  deducted 
from  the  loss  on  ignition,  and  the  difference  is  the  organic 
matter. 

To  determine  the  fixed  or  non-volatile  organic  matter  the  same 
course  is  followed,  except  that  the  sodium  carbonate  is  not 
added  until  the  concentrated  water  is  transferred  from  the  iron 
still  to  a  platinum  basin. 

To  deternnne  the  volatile  orfjanic  matter  the  distillate  from  the 
last-mentioned  process  is  placed  in  the  still  together  witli  0*5 
gramme  of  sodium  carbonate,  and  distilled  until  about  'lb  c.c. 
remains  in  the  still,  afterwards  i)roceeding  as  before,  except  that 
it  is  unnecessary  to  ascertain  the  quantity  of  oxygen  lost  on 
ignition.  The  result  represents  about  two-thirds  of  the  total 
volatile  organic  matter  present ;  further  small  quantities  can  be 
recovered  from  tlie  distillate  by  repeating  the  process. 

The  process  gives  only  the  quantity  of  the  organic  matter 
in  water,  and  does  not  afford  any  direct  evidence  of  its  quality ; 
still,  when  there  is  a  large  quantity  present  the  odour  given  on 
heating  enables  a  fair  opinion  to  be  formed  as  to  whether  it  is 
of  animal  or  of  vegetable  origin,  but  I  am  bound  to  say  that  I 
find  it  quite  impossible  to  decide  in  this  way  when  only  small 
(piantities  are  present. 

The  dejitli  of  colour  of  the  concentrated  water  ajipears  to  be 
roughly   proportionate    to    the    organic    matter    present.      By 
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making  up  the  bulk  of  the  liquid,  before  the  last  evaporation, 
to,  say,  10  C.C.,  and  comparincp  the  colour,  as  seen  in  a  small 
flat-bottomed  glass  cylinder,  ^vith  a  standard,  a  good  idea  may 
be  formed  of  the  quantity  of  organic  matter  present.  A  good 
standard  colour  may  be  prepared  with  weak  ammoniacal  solu- 
tions and  Nessler's  reagent,  which  when  once  ascertained  can 
readilv  be  reproduced. 

The  process  is  extremely  simple  in  practice,  requires  little 
personal  attention  and  can  be  completed  within  four  hours. 

In  conclusion  I  give  a  few  illustrations  of  its  application  to 
different  classes  of  water,  together  with  results  obtained  by 
other  processes,  for  comparison. 


Description  of 
Sample. 


—       .-^        eS 


Grains  pee  Gallon. 
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Dr.  H.  "W'.  A.  Saxdell  (Leigbton  Buzzard),  referring  to  the 
differences  in  analysis,  said  that  it  was  mentioned  at  the  Conference 
of  Medical  Officers  on  the  previous  Tuesday  by  more  than  one 
speaker  that  different  results  had  been  obtained  in  analyses  of  water 
taken  from  different  levels  in  the  same  well. 


Dr.  J.  Groves  (Carisbroke)  corroborated  this  remark,  adding  that 
it  was  a  point  that  had  not  occurred  to  men  generally,  but  which  Mas 
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of  the  ^reafest  interest.  Dr.  Thresh  stated  at  that  meetin;^  that  he 
had  nofifod  a  similar  difference  in  analysis  of  water  taken  from  a 
tube  well. 

Mr.  J.  ir.  Ball  (Southsea)  asked  whether  there  was  any  simple  but 
ri4iable  way  of  testing  the  purity  of  water. 

Dr.  J.  CrROVE!?  (Carisbroke)  said  that  unfortunately  while  a  chemi- 
cal analysis  would  prove  the  presence  of  contamination,  it  would  not 
prove  its  absence.  The  poisons  which  would  be  potent  in  producint" 
disease  may  be  present  in  drinkini;;  water,  but  chemical  analysis  mav 
not  detect  the  presence  of  impurity.  The  source  of  supply  and  its 
surroundings  were  the  true  tests  of  the  wholesomeness  of  water. 

Dr.  F.  Pearse  (Southsea),  in  answer  to  a  question,  remarked  that 
without  a  chemical  analysis  it  was  impossible  to  say  whether  the 
organic  matter  present  was  of  a  vegetable  and  comparatively  harm- 
less nature,  or  whether  it  was  animal  matter. 

Dr.  .T.  Waud  CorsTXS  (Soutlispal  said  that  the  very  best  common 
test  of  the  purity  of  water  was  to  find  its  source  and  its  temperature. 
An  analysis  of  water  required  great  skill,  and  elaborate  chemicnl 
ap|)aratus,  and  it  was  impossible  to  have  a  common  test  such  as  Mr. 
Ball  had  suggested,  though  taste  might  sometimes  be  a  guide. 

"Mr.  J.  IT.  Ball  (Southsea):  If  Dr.  Cousins  had  seen  some  of  the 
water  I  have,  lie  would  not  have  ventured  to  taste  it. 

Dr.  J.  "Ward  Cousixs  (Southsea):  Then  there  could  not  be  much 
doubt  of  what  the  result  of  analysis  would  be  in  such  cases. 

The  PnESiDEXT  of  the  Section  (Dr.  W.  J.  Eussell)  admitted 
that  one  of  the  great  necessities  of  the  times  was  some  simple 
test  to  decide  whether  water  was  wholesome  and  fit  to  drink 
or  not.  It  was  a  very  natural  request,  and  one  that  was  often 
made  to  chemists.  His  own  impression  was  that  no  such  thino- 
existed  or  was  likely  to  exist.  As  long  as  people  ate  high  o-ame 
they  could  drink  water  that  contained  a  good  deal  of  decomposing 
organic  matter.  The  chemist  could  not  answer  the  question  whether  it 
was  a  wholesome  water  or  not,  but  he  could  say  whether  the  water  was 
likely  to  become  dangerous,  and  whether  it  was  contaminated  bv 
sewage  matter  or  not.  It  would  be  a  great  advantage  were  there  "a 
simple  test,  but  there  was  not.  He  hoped  that  the  method  described 
by  Mr.  Young  might  be  thoroughly  relied  upon,  because  it  would  fjive 
them  a  great  deal  of  additional  niformation  as  to  the  character  of  a 
water.  It  wis  simply  a  retinement  of  the  old  test  of  burning  otf  the 
organic  matter  and  reweighitig.  He  regretted  Mr.  Young's  absence, 
but  thanked  him  for  his  paper. 
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On  "  A  method  of  determining  the  j^urity  of  stable  air  hi/  a 
comparison  of  the  temperature  within  and  ivithont  the 
building,''  by  A'eterinary  Captain  F.  Smith,  M.R.C.V.S., 
F.I.C.,  Professor  in  the  Army  Veterinary  School, 
Aldershot. 

ABSTRACT. 

The  examination  of  the  air  of  a  large  number  of  stables,  has 
shewn  that  the  sense  of  smell  carefully  employed  gives  a  fair 
idea  of  the  amount  of  impurity  present,  as  was  demonstrated 
bv  the  late  Dr.  de  Chaumont  to  be  the  case  in  barrack  rooms. 

The  carbonic  acid  of  two  or  three  hundred  specimens  of 
stable  air  was  determined,  and  during  the  course  of  these 
experiments  some  observations  were  made  as  to  the  difference 
between  the  temperature  of  the  external  air  and  that  of  the 
stable. 

I  found  that,  as  a  rule,  the  greater  the  impurity  of  the  air, 
the  greater  the  difference  between  the  temperature  of  the  air 
of  the  stable  and  the  air  outside,  so  that  by  observing  the 
thermometer,  a  fairly  correct  estimate  could  be  obtained  of  the 
air  purity  of  the  building.  A  difference  in  temperature  of  from 
3°  to  o''  Fahr.  always  accompanied  air  pollution ;  in  the  best 
ventilated  stable  the  temperature  of  the  buikling  was  only  •5'' 
to  1^  Fahr.  higher  than  the  outside  temperature. 

The  above  observations  were  all  made  during  the  winter,  and 
at  night  time  to  ensure  the  stable  being  full. 

When  we  remember  that  the  warming  of  stable  air  is  derived 
from  the  bodies  of  the  animals  which  live  in  it,  w^e  can  under- 
stand the  rationale  of  the  observation. 
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Having  been  requested  by  tlie  Council  of  "  The  Sanitary 
Institute"  to  act  as  President  of  the  Conference  of  Naval  and 
Military  Hvgienists,  it  devolves  upon  me  to  open  the  business 
of  the  Conference  with  an  address  on  Hyoienic  matters,  lint, 
as  the  subject  is  wide  and  far  reaching  I  must  be  satisfied 
with  the  consideration  of  some  few  important  particulars,  whicli 
I  am  led  to  hope  will  be  of  interest  to  those  who  may  not  have 
had  precisely  the  same  opportunities  of  investigatino-  them.  I 
always  feel  both  proud  and  thankful  to  have  been  the  frientl  and 
colleague  of  the  late  Professor  Parkes  at  Netley,  up  to  the  date 
of  his  lamented  death.  One  of  the  last  things  I  submitted  to 
him  was  a  paper  on  the  microscopic  organisms  detected  Sin 
samples  of  ground  air  obtained  on  the  spot.  Up  to  that  time 
the  chemical  constitution  of  the  ground  air  had  been  investi- 
gated to  a  certain  extent,  particularly  the  increase  of  carbonic 
acid  in  pro[)ortion  to  the  depth,  but,  no  results  of  microsco[)ical 
examination  had  been  recorded.  He  gave  me  the  sage  advice  not 
to  make  any  public  statement  of  the  matter  until  1  had  amply 
supported  my  position  by  further  experiment  and  proof.  In 
passing  I  might  say  that  the  additional  proof  has  been  obtained, 
o[)ening  up  (piite  a  new  field  of  research. 

The  ground  air,  like  the  groinid  water,  is  a  subject  of  great 
importance,  and  has  very  largely  claimed  the  attention  of 
hvgienists  during  the  last  few  years.  It  is  subject  to  its 
currents,  storms,  and  calms,  like  the  atmosphere  above  it,  anil 
though  always  more  or  less  impure,  it  may  be  poisoned  or 
infectetl  with  the  products  of  specific  organisms,  as  well  as  with 
the  t)rganisms  themselves.     Passing  from  this  to  the  (piestion 
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of  drinkIng-\\  ater,  I  desire  especially  to  call  your  attention  to 
a  persistent  cause  of  its  contamination  in  the  play  of  the  vital 
functions  of  the  Frotoj^hyta  and  Protoza.  But,  for  the  more 
satisfactory  comprehension  of  this  interestinp;  subject,  it  will  be 
necessary  to  premise  some  general  principles  and  then  show 
their  application  in  the  particular  cases  adduced.  In  the  first 
place,  we  know  that  gases,  liquids,  and  solids  tend,  or  may  be 
made  to  intermix  homogeneously  by  the  exercise  of  attractive 
and  cohesive  forces,  which  are  ever  restless  until  an  equilibrium 
is  established.  Simple  as  this  statement  is,  it  forms  the  basis 
of  at  least  three  important  laws,  viz. : — (1st)  The  diffusion  of 
gases ;  (2nd)  the  osmosis  of  fluids ;  and  (3rd)  the  dialysis  of 
crystalloidal  substances,  the  same  affinities  being  exercised  with 
or  without  the  interposition  of  a  medium.  The  first  law  manifests 
itself  most  strikingly,  in  the  preservation  of  the  same  formula 
of  composition  in  the  atmosphere  all  over  the  globe.  The 
second  is  perhaps  best  seen  in  the  circulation  of  the  sap  of  plants, 
and  the  third  in  the  processes  of  deposition,  and  absorption 
in  animals.  The  three  great  laws  are  each  brought  into  activity 
mider  special  conditions,  and  pressed  into  the  service  of  Nature 
to  fulfil  by  physical  agency  certain  offices  in  the  organic  world, 
which  were  formerly  supposed  to  be  of  a  purely  vital  character. 
Time  would  fail  us  in  the  attempt  to  give  even  a  very  cursory 
sketch  of  the  numerous  purposes  subserved  by  these  laws,  but 
the  subject  of  Osmosis,  and  of  Dialysis  in  particular,  as  applied 
to  the  physiology  of  nutrition  in  the  lower  orders  of  plants  and 
animals,  may  profitably  engage  our  attention  for  a  short  time. 

1.  The  materials  of  which  organised  bodies  are  composed 
are  capable  of  either  crystallization  or  are  non-crvstallizable, 
named  respectively  crystalloidal  and  colloidal  substances,  by  Dr. 
Richardson,  whose  simple  and  intelligent  view  of  the  subject 
Avill  answer  our  purpose  admirably. 

2.  Crystalloidal  substances  are  usually  found  in  the  fluid  state, 
scarcely  ever  assuming  the  crystalline  form,  except  under 
morbific  conditions,  and  they  will  exhibit  this  tendency  in  the 
inverse  ratio  of  their  solubility.  Thus,  we  find  crystals  of 
cholesterine  in  atheromatous  deposits,  carbonate  of  lime  in  the 
coats  of  the  minute  cerebral  arteries  and  lithate  of  soda  in 
gouty  concretions,  which  owe  tlieir  segregation  and  subsequent 
persistency  to  the  absorption  of  the  water  with  which  they  were 
originally  thrown  out  from  the  capillary  vessels.  Besides  the 
Jiaphides  in  plants,  crystals  also  as  such  are  to  be  found  in  some 
animal  bodies,  as  in  the  77ialassieollidce  for  example. 

3.  Colloidal  substances,  on  the  other  hand,  are  found  either 
in  the  liquid  or  plastic  state  for  the  growth  and  repair  of 
the  tissues,  Albumen,  Fibrine    and    Gelatine  in  the    muscles. 
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Albumen  particularly  in  the  nerves  and   brain,  and  Gelatine  in 
connective  tissue,  ligament  and  bone. 

4.  In  the  vital  fluid,  bh^jd,  both  crystalloidal  and  colloidal 
bodies  are  ]iouio<i;eueouslv  blended  toifether  in  waterv  solution. 
The  latter  conipouents  take  u\)  water  from  the  former  and  so 
continually  yield  it  up  again  by  transpiration,  tbat  a  regulated 
supply  of  water  is  necessary  to  keep  up  this  cycle  of  actions 
and  preserve  the  fluidity  of  the  circulating  mass. 

5.  Tiie  late  Professor  Graham  first  <lemonstrated  that 
crystalloidal  substances  will  pass  through  a  colloidal  membrane 
floating  on  water  and  diffuse  themselves  through  the  latter, 
while  colloidal  substances  also  present  are  left  behind  on  the 
dialysing  membrane.  In  this  way  the  poisonous  alkaloids  are 
usually  isolated  from  the  other  contents  of  the  stomach,  and 
identified  by  tiieir  appropriate  tests  in  medico-legal  investigations. 
Now  the  walls  of  the  blood-vessels  are  literally  dialvsiui;  mem- 
branes,  and  the  facts  to  which  we  have  alluded  shed  much 
light  on  the  physioh^gy  of  absorption,  deposition,  nutrition,  and 
secretion.  It  will  be  j)art  of  my  purpose  to-day  to  show  that 
the  extraordinary  pseudo-volitional  movements  of  certain  minute 
algals,  more  particularly  Bacter'iMis,  Oscillatoviam,  Diatoms,  and 
JJesmids,  are  due  to  the  })lay  of  the  same  forces.  In  my  work 
on  the  "  ^Iicroscoj)ical  Examination  of  Drinking  Water,"  I 
have  endeavoured  to  show  that  a  similar  explanation  will  apply 
even  to  the  pseudopodial  extensions  of  the  RIdzopoda  and  the 
gliding  movements  of  the  Gregaraince,  which  are  destitute 
of  cilia. 

The  law  of  intermittency  observable  in  the  phenomena  con- 
nected with  assimilation  and  decay  is  most  interesting,  and  quite 
in  the  same  category  as  that  which  we  notice  in  the  circula- 
tory, resjnratory  and  digestive  functions  of  animals  in  general. 
The  first  appearance  of  the  germinal  vesicle  and  spot  in  the 
ovum,  its  final  dissolution,  and  the  substitution  of  two  new  cells 
in  its  stead,  afford  us  the  earliest  evidence  of  that  intermittency 
of  action  or  interchange  of  building  n[)  and  breaking  down 
which  is  to  all  living  things  an  essential  condition  of  existence. 
In  further  illustration  of  the  princi})Ie  I  am  advocating,  I  wish 
to  refer  you  to  the  anatomy  of  the  lower  division  of  animals. 
In  the  naked  eyed  medusa  for  example,  four  great  vessels  radiate 
from  the  central  somatic  cavity  to  the  corresponding  generative 
organs  nearei*  tliL*  margin  of  the  disc,  to  and  from  which  parts 
the  current  of  blood  intermittingly  flows.  Thus,  the  materials 
of  growth  and  develoj)ment  are  conveyed  to  the  ovaries  one 
moment,  while  the  })roducts  of  decay  are  carried  back  by  the 
same  vessels  the  moment  following.  The  circulation  in  the 
lirachiopod    (e.  g.,    Liiigula)    is    even    more    remarkable,    for, 


294  ADDEESS    TO    COXFEEEXCE. 

although  it  also  is  effected  by  ciliarv  motion  as  in  the  Pohfzoa, 
the  out-goino;  and  I'etnrning  cnrrents  course  along  the  ()j)posite 
sides  of  the  same  vascular  channels. 

The  first  nnequivocal  heart  occurring  in  that  well-marked 
series  of  beings  which  culminates  in  the  true  Molhisca,  is  found 
in  the  Tunicata.  But  here,  as  the  circulatory  system  is  in 
effect  single,  without  any  valvular  mechanism,  the  whole  round 
of  the  circulation  sweeps  alternately  in  opposite  directions. 
Thus,  the  vessels  conveymg  blood  to  a  particular  part  one 
moment  carry  it  back  the  next,  when  the  course  of  the  circu- 
lation is  reversed.  It  is  obvious  therefore,  that  each  vessel 
must  play  the  part  of  artery  and  vein  successively,  affording 
another  good  instance  of  intermittency  in  those  functions 
connected  with  the  supply  of  new,  and  the  removing  of  old 
material. 

A  perfect  heart,  Avith  a  receptive  and  a  propulsive  chamber, 
so  arranged  as  to  determine  an  irreversible  path  to  the  circula- 
tion, and  the  persistent  distinctiveness  of  arteries  and  veins, 
distingTiishes  the  Molluaca  proper  from  the  Alolluscoida  and 
Ofleiitei^ata,  to  whose  blood  vascular  systen  allusion  has  been 
made.  Organic  cells,  whether  they  appertain  to  plant  or 
animal,  are  nourished  in  the  same  way,  practically  speaking,  and 
while  the  singular  movements  exhibited  by  -Bacteria  and  Diatom-<( 
are  clearly  due  to  in\isible  Vialylic  or  Osmotic  currents,  their 
obvious  remittency  bears  out  the  views  expressed  in  the 
foregoing  remarks. 

For  manv  years  after  the  publication  of  the  great  work  of 
Ehrenberg  on  the  iNrusORiA,  while  numerous  unequivocal  plants 
were  eliminated  from  that  omnium  gatherum  of  organic  forms, 
the  Diatoms  and  Desmids,  perhaps  solely  on  account  of  their 
apparently  volitional  movements,  remained  in  a  doubtful  position. 
Thev  were  constantly  addviced  in  evidence  of  that  neutral  ground 
in  w  hich  the  animal  and  vegetable  kingdoms  were  supposed  to 
blend  with  each  other  or  take  a  common  origin.  Indeed,  the 
same  may  be  said  of  the  Bacteiia ;  even  the  name  of  the  putre- 
factive Bactenum  termo  was  chosen  to  express  the  ultimate  limit 
of  animal  life.  At  the  present  time,  however,  no  doubt  on  the  one 
hand  can  be  entertained  as  to  the  vegetable  nature  of  these  forms 
or  the  absence  of  true  volition  in  their  movements  on  the 
other.  Though  these  latter  have  not  been  hitherto  satisfactorily 
accounted  for,  one  remarkable  fact  has  been  observed  in  relation 
to  them,  namely,  that  when  the  energy  by  which  the  organisms 
move  in  a  given  direction  is  exhausted  they  fortliAvith  pursue  an 
o])posite  course,  and  this  intermittency  is  continued  indefinitely. 
Thus  the  normal  movement  of  a  Diatom,  a  Aavicula,  for 
example,  is  either  zig-zag  or  backwards  and  forwards  on  the 
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same  line,  as  we  shall  presently  see.  But  the  kinrl  of  movement 
iiM(|U('.sti()nal)ly  depends  upon  the  shape  of  the  frustule,  a  fact 
wliich  does  not  appear  to  he  recofjnised  hv  writers,  who  deal 
with  the  sul)ject  in  a  general  way.  Thus,  if  the  form  is 
elongated  or  hoat-shaped,  as  in  Navicula,  the  movement  will  be 
in  the  line  of  tlie  longitudinal  axis,  but  if  the  form  is  short  or 
irregidar  a  wabbling  movement  will  l)e  observed.  The  movement 
of  a  true  Bactcrinin  is  excursive,  while  that  of  a  Micrococcus  is  a 
jostling  dance,  due  to  the  special  form  and  tlie  interchange  of 
actions  in  the  minute  j^arts  of  the  protoplasm.  In  Fliigge's 
great  work,  translated  by  ^Ir.  Watson  Cheyne,  page  lo9,  he 
states  that  "  some  vegetative  forms  and  species  of  Bacteria  are 
always  at  rest;  thus  the  spherical  cells  and  all  those  species 
which  occur  only  in  the  form  of  Micrococci  exhil)it  only  a 
trembling  movement,  with  very  slight  alteration  of  position, 
which  mav  be  referred  to  unavoidable  agitation  and  currents," 
which  latter  remark  appears  to  show  that  he  did  not  appre- 
hend the  true  cause  of  the  movement  itself  or  of  its  peculiar 
character.  Indeed,  on  page  558  he  remarks  that  "  The  move- 
ments of  Fission  Fungi  are  swimming  movements  in  fluid 
media,  and  are  generally  or  always  produced  by  cilia,"  a  very 
doubtful  position.  But,  to  return,  it  is  now  well  known  that 
if  Diatomaceous  frustule  in  its  onward  movement  meets  with 
an  obstruction,  it  will  naturally  appear  to  contend  with  the 
difficulty,  and  in  flue  time  of  course  recede.  Thus,  the  very 
fact  Avhich  was  at  one  time  best  calculated  to  support  the 
volitional  theory  is  shown  to  be  deceptive.  If  we  divide  a 
frustule  of  JS'avicula  into  two  parts  by  an  imaginary  line 
through  its  short  diameter,  each  half  will  probably  contain  a 
considerable  mass  of  endochrome  and  a  hichlv  ref ractiuix  jjlobule, 
much  resembling  that  which  we  observe  in  the  T7ialassicoUi(I(i\ 
and  which  probably  discharges  a  similar  office.  Now,  to  under- 
stand how"  movement  takes  place,  say  to  the  right,  we  have  only 
to  suppose  that  the  right  half  of  the  frustule  is  taking  up 
endosmotic  currents,  while  exosmosis  is  going  on  in  the  left 
half.  The  former  would,  as  it  were,  draw  it  to  the  right,  while 
the  latter  would  impel  it  in  the  same  direction,  but  when  these 
conditions  are  reversed  the  frustule  will  mo\e  to  the  left,  or,  in 
other  words,  the  little  ship  will  take  an  opposite  course  in  the 
trackless  field  of  the  microscope.  Bascillariiv  executing  their 
fantastic  compound  movements,  and  even  Oscillatorians  waving 
like  cilia  on  a  magnificent  scale,  fall  into  the  same  category. 

When  we  come  to  study  the  numerous  minute  forms  of  alpiv. 
both  marine  and  aquatic,  we  find  either  that,  the  individual  cells 
or  definite  grou])s  of  them  are  enveloped  in  a  more  or  less  con- 
sistent gelatinous  substance  which  acts  as  a  dialyser  or  medium 
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through  AvLich  the  materials  of  their  nutrition  are  absorbed  on 
the  one  hand,  and  the  waste  or  effete  matters  of  the  organism 
are  thro-svn  off  on  the  other.  The  gelatinous  envelope  in  many 
cases  takes  so  characteristic  or  definite  a  shape  as  to  have 
obtained  for  it  the  name  of  a  frond.  It  is  sometimes  beauti- 
fully laminated  or  dichotomously  branched,  globular  or  simply 
expanded  floating  or  encrusting.  The  ordinaiy  JJacteriuj/i  tei  mo 
and  its  allies  -svhich  are  individually  surrounded  with  gelatinous 
matter  either  free,  or  clustered  in  the  Zoogljea  form,  carry  on 
their  vital  functions  in  a  similar  way ;  and  it  is  incontestable 
that  not  onlv  the  matters  which  form  their  pabulum,  but  those 
effete  compounds  resulting  from  the  waste  of  their  substance, 
are  in  perfect  solution  in  the  surromiding  water.  Now,  if  we 
suppose  only  the  waste  materials  or  any  part  of  them  to  be 
iiaseous,  they  would  first  be  held  in  solution  up  to  the  point  of 
saturation,  and  then  overflow  or  pass  off  into  the  surrounding 
air.  There  is  great  reason  to  believe  that  the  subtle  principles 
which  may  be  assumed  to  be  the  cause  of  the  most  serious  forms 
of  specific  disease  are  quite  inodorous.  In  this  light  the  more 
offensive  gases  have  been  regarded  as  the  heralds  of  warning, 
either  forbidding  our  approach,  or  demanding  their  own 
extinction,  that  in  like  manner  more  dangerous  emanations  may 
be  either  avoided  altogether  or  divested  of  their  power  by  the 
means  employed  in  the  first  instance  to  correct  a  disagreeable 
odour. 

The  gelatinous  coat  of  Bacteria  and  Micrococci  varies  much 
in  its  consistency  under  different  circumstances  and  may  even 
undergo  comjilete  solution. 

It  is  apparently  precipitated  by  chloride  of  lime,  cupralum 
and  some  other  disinfectants,  including  also  the  Bacteria.  I  can 
not  be  very  cei-tain,  but  it  seems  to  me  to  disappear  under  the 
action  of  carbolic  acid  so  far  as  to  liberate  the  Bacteria  and 
ijive  them  a  more  equable  distribution  over  the  field  of  the 
microscope.  Now,  it  must  be  remembered  tliat  although 
colloidal  substances  in  a  concentrated  state  will  not  dialyse,  they 
will  do  so  %\hen  largeh'  diluted,  just  as  they  would  commonly 
occur  in  drinking  water  admitting  for  a  moment  their 
solubility.  I  mention  this  merely  as  another  possible  soui'ce  of 
water  contamination,  that  may  not  hitherto  have  been  taken 
into  account  bv  Hviiienists. 
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On  "  Tlie  Prevention  of  Common  Diseases  at  Home  and  Abroad,'' 
by  lliciiAKD  DoMENiCHETTi,  M.D.,  Deputy  Inspector 
General,  11. P. 

ABSTRACT. 

In  regard  to  the  prevention  of  diseases  at  home,  the  means  at 
our  disposal,  although  for  the  most  part  of  a  satisfactory 
character,  are  in  some  instances  permissive  and  not  obligatorv, 
which  is  much  to  be  desired.  The  powers  of  tlie  Sanitary 
Authority,  for  instance,  in  deahng  ^vith  the  isolation  of  infectious 
disease  require  to  be  better  defined. 

Too  nmcli  of  the  routine  to  be  followed  out  by  Medical 
Otiicers  of  Health  is  hampered  with  "  red  tape,"  and  more 
latitude  should  be  given  to  them  in  combatting  epidemic  disease. 
It  is  a  mistake  to  expect  that  all  Local  Authorities  will  be 
guided  by  the  ex[)erience  and  advice  of  those  Avho  should  be  in 
a  position  to  enforce  what  is  good  for  the  interests  of  the 
community.  Much  may  be  said  about  the  method  of  dealing 
with  diphtheria  and  cholera,  which  have  been  discussed  at  some 
length  in  this  paper. 

'I  hen  as  regards  the  prevention  of  disease  abroad  the  author 
deals  with  the  subject  as  presented  to  him  during  a  long  service 
in  India  and  at  Gibraltar,  especially  urging  attention  to  the 
water  supply  and  sanitation  generally  as  being  the  only  safe- 
guard against  attacks  of  epidemics  unhaj)pily  still  met  with  at 
the  present  time,  though  statistics  and  recent  experience  show 
how  much  has  been  done  to  disarm  e})idcmic  disease  of  its 
terrors.  Allusion  has  been  made  to  the  diminution  of  the 
death-rate  at  Louth,  Lincolnshire,  where  for  20  vears  the 
author  has  been  Medical  Otficer  of  Health;  the  urban  popula- 
tion, 10,000,  has  now  a  death-rate  of  IG  per  1,000. 


'*  On  some  sources  of  Danger  to  the  Public  Health  in  Indian 
methods  of  Conservancy :  especially  loith  reference  to  the 
prevalence  of  Zumotic  Disease  in  that  country."  By 
Surgeon-Ca])tain  11.  H.  FiKTii,  A.M.S.,  Assist.  Professor 
of  Military  Hygiene,  at  Netley. 

ABSTRACT. 

India  is  one  of  the  few  places  which  affords  ]iractical  sanitarians 
an  opportunity  of  seeing,  on  a  large  scale,  the  working  of  a  dry 
earth  system  of  sewage   disposal.     In  that  country  practically 
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no  other  system  is  in  use,  and  on  the  whole  it  is  found  to  work 
satisfactorily.  Notwithstanding  this  there  are  dangers  in  its  too 
perfunctory  employment.  These  dangers  seem  to  exist  in  the 
fact  that  much  of  the  soil  in  India,  especially  during  the  hotter 
and  drv  months,  is  impotent  for  producing  those  real  and 
necessary  changes  in  the  excreta,  which  are  the  very  essence  and 
rationale  of  the  earth  method  of  sewage  disposal.  The  author, 
in  the  course  of  a  long  series  of  expei'imental  observations  upon 
the  nitrifying  powers  of  various  samples  of  Indian  soil — taken 
not  only  from  fields,  but  also  from  the  earth  supplied  for  use  in 
barrack  and  hospital  latrines — found  that  14  per  cent,  of  the 
soils  failed  to  show  any  nitrifying  power.  Sandy  soils,  and  the 
peculiar  sandy  and  very  dry  soils  of  Upper  India,  appeared  to 
be  peculiarly  defective  and  unsuitable  for  the  conversion  of 
excreta  into  harmless  matter. 

Another  source  of  danger  to  public  health  exists  in  India 
in  the  absence  of  sufficient  care  being  exercised  in  the  manner 
of  burying  excreta.  This  carelessness  is  not  the  result  of  any 
want  of  special  instructions  on  the  point,  but  is  the  outcome  of 
inadequate  supervision  and  inspection.  It  is  no  infrequent 
occurrence  to  find  that  the  excreta,  instead  of  being  buried  in 
trenches  at  least  one  foot  deep,  are  barely  buried  at  all,  or 
perhaps  only  just  covered  by  a  few  inches  of  light,  porous,  sandy 
soil.  This  state  of  affairs  is  aggravated  by  the  foraging  ]jro- 
pensities  of  pariah  dogs  and  jackals  after  garbage  and  filth  of 
all  kinds — to  say  nothing  of  the  denudation  which  follows 
the  churning  up  of  superficial  soil  by  the  dust  storms  so 
prevalent. 

Complementary  to  this  aspect  of  the  subject  is  the  seasonal 
prevalence  of  enteric  fever  in  Upper  India,  which  prevails 
chiefly  in  the  hot  dry  months  before  the  rains,  and  again  in  the 
drying  up  months  after  the  rainy  season.  While  desirous  of 
not  being  thought  to  consider  that  all  or  one-half  the  cases  of 
this  disease  in  India  are  due  to  defects  in  the  disposal  of  excreta, 
the  author  is  yet  of  opinion  that  an  appreciable  number  OAve 
their  origin  to  the  diffusion,  in  the  form  of  atmospheric  dust,  of 
spores  and  bacilli  of  that  disease  derived  from  imperfectly 
buried  typhoid  dejecta. 

A  further  source  of  danger  lies  in  the  fact  that  it  is  no 
infrequent  occurrence  to  find  that  the  very  cart  which  carried 
excreta  out  of  cantonments  for  burial,  is  employed  on  the 
return  journey  to  bring  in  dry  earth  for  use  in  the  latrines : 
while  this  very  earth  so  brought  in  is  often  collected  from  spots 
where  excreta  have  only  recently  been  cast  or  superficially 
buried.  Knowing  as  we  do  that  Eberth's  bacillus  retains  its 
vitality  in  soil  for  many  months,  such  procedure   is  eminently 
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calculated  to  koc])  u])  a  constant  .sn|)])ly  of  tlie  specific  virus  of 
tvi)Iioi«l  fever  in  cantonments  and  elsewliere. 

To  remedy  tliis  condition  of  laxity  in  sanitary  supervision  and 
methods,  the  -whole  Sanitary  System  of  India  nr eds  to  be  over- 
hauled :  with  the  establishment  of  definite  Sanitary  circles. 
These  circles  need  to  be  judiciously  limited  in  area,  so  as  to  be 
etficiently  Avorked  by  a  competent  Sanitary  officer.  This 
officer  should  be  a  medical  man  endowed  with  full  control  over 
the  subordinate  Sain'tary  officials,  and  himself  alone  directly 
responsible  to  the  executive  o-overnment  for  the  sanitation  of 
the  circle  under  his  care.  Furtber,  those  tracts  or  areas  devoted 
to  the  reception  of  excreta  need  to  be  systematically  cultivated 
and  irrigated,  so  as  to  secure  the  necessary  chanires  in  the  buried 
dejecta  as  wcdl  as  a  cbemico-meclianical  fixation  of  all  hurtful 
elements  within  the  dee])er  soil  layers.  The  burning  of  all 
excreta  should  be  encouraged  as  much  as  possible,  as  fire  is  the 
only  agent  on  which  we  can  rely  for  the  destruction  of  disease 
germs  contained  in  dejecta. 
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The  census  returns  of  1891  show  some  remarkable  results. 
The  population  of  England  and  Wales,  as  estimated  to  April, 
liSyi,  amounted  to  29,704,068,  while,  as  enumerated,  the  actual 
numbers  were  29,001,018,  a  difference  of  703,350  persons. 

The  decennial  rate  of  increase  was  11  "6 5  per  cent.,  against 
14 'SG  in  the  previous  decade,  and  it  was  lower  than  in  any 
previous  intercensal  period. 

The  natural  increase  of  population  amounted  to  only 
3,630,761,  Avhereas  it  Avould  have  been  3,919,543  had  the 
increase  been  in  the  same  proportion  as  it  was  in  the  preceding 
decennium.  This  was  due  to  a  steady  fall  in  the  birth-rate 
which  has  been  going  on  continuously  since  1876,  when  it  was 
at  its  maximum.  It  was  lower  in  1890  than  in  any  year  during 
the  last  half-century,  and  it  Avas  D'S  per  1,000  less  than  iu  1876. 
This  decline  cannot  be  accounted  for  by  a  decrease  in  the 
marriage  rate,  and  it  will  probably  be  found  that  in  a  consider- 
able section  of  the  population  large  families  are  not  so  often 
met  \\ith  as  in  former  periods.  It  is  a  fact  well  worthy  of 
notice  that  whereas  the  death-rate  for  1881-90  was  lower  than 
in  any  jirevious  decennium,  yet  the  diminution  in  the  birth-rate 
was  much  greater,  so  that  the  loss  in  nun:bers  due  to  the  falling 
off  in  the  births  amounted  to  288,782. 

A  second  cause  of  the  decline  was  due  to  an  increase  in  the 
number  of  emigrants  o^er  immigrants.  Had  the  balance  of 
emigrants  been  in  the  same  j)roportion  in  the  last  as  in  the 
previous  decade  the  decrease  would  have  been  only  189,614, 
whereas  it  actually  amounted  to  604,182,  or  an  access  of 
414,568.  These  two  deficiencies  account  for  the  error  of 
703,350  in  the  estimated  as  compared  with  the  enumerated 
])opulation.  Of  the  emigrants  410,648  were  males  and  193,534 
were  females ;  and  although  the  ages  of  these  ])eople  cannot 
yet  be  given,  there  can  be  little  doubt  that  they  include  a  large 
number  of  young  adults  at  the  active  and  productive  period  of 
life.     The  excess  of  males  over  females  who  leave  the  country 
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causes  a  larixe  increase  in  the  proportion  of  females  to  inales  at 
home;  this  increase  has  steadily  (fone  on  since  1851,  and  now 
there  are  10(v4  females  to  every  100  males. 

There  are  in  tliis  country  900,000  more  females  than  males, 
a  fact  of  much  importance  when  the  competition  for  existence 
is  so  keen. 

This  excess  of  females  is  confined  to  urhan  districts  ;  in  rural 
districts  the  males  are  slightly  in  excess  of  the  females,  while  in 
the  urban  districts  there  is  an  immense  difference. 

The  erroneous  estimates  of  population  affect  urban  much 
more  than  rural  districts.  The  twenty-eight  large  towns  with 
a  population  of  1), 40"),  108  had  an  estimated  excess  of  ()0o,3l8: 
while  in  the  rest  of  the  country,  with  a  population  of 
19,095,910,  the  estimated  excess  was  only  98,032. 

The  estimates  of  the  population  are  based  upon  the  hypothesis 
that  the  rate  of  increase  prevailing  duriug  the  period  1871-80 
had  been  maintained  during  the  last  decade.  This  method  is 
untrustworthy,  for  in  the  case  of  the  twenty-eiglit  large  towns 
the  rate  has  varied  from  28*3  per  cent,  to  11  "2  per  cent,  during 
the  last  ninety  years ;  and  since  the  estimates  have  been  wrong, 
it  follows  that  the  recorded  birth-rates  and  death-rates  have  in 
most  cases  been  given  in  error.  In  London  the  population  was 
over-estimated  by  271,255  persons;  in  Liverpool,  by  103,327  ; 
in  Salford,  by  52,307;  and  in  Nottingham,  by  39,555.  On  the 
other  hand,  Newcastle  was  under-estimated  by  22,486,  and 
Portsmouth,  by  15,457. 

Li  the  first  or  second  year  after  a  census  the  error  is  not 
great,  but  it  increases  rapidly  towards  the  end  of  the  decade ; 
and  during  the  last  five  .years  of  an  intercensal  period  the 
estimates  for  large  towns  are  in  most  cases  very  misleading. 

Mr.  Noel  Ilumjdireys  has  shown  that  in  Liverpool,  on  the 
old  estimates,  the  death-rate  had  declined  from  2l5'7  in  1881  to 
23-ii  in  1890,  whereas  the  actual  figui'es  show  it  had  risen  from 
20*8  to  27*8  ;  in  Salford  the  error  was  still  greater  ;  on  the  old 
estimates  the  death-rate  was  22*6  in  1881, "and  22-4  in  1890, 
whereas  the  actual  figures  show  that  it  had  risen  from  22*7  to 
27-()  per  1,000. 

These  are  the  most  extreme  examjiles,  but  it  is  very  important 
for  us  to  consider  what  can  be  done  to  prevent  such  errors  in 
future.  It  is  useless  to  prepare  annual  reports  and  to  spend 
much  time  and  labour  in  Axorking  out  birth-rates  and  death- 
rates  when  the  estimates  on  which  we  rely  are  so  misleading. 

We  talk  of  lives  saved  when  we  reallv  mean  deaths  postponed. 

A  low  death-rate  is  not  the  only  tiling  ftu"  which  we  slunild 
strive.   A  high  wage-rate  is  just  as  important  as  a  low  death-rate. 

In  rural  districts  the  [topulation  increases  very  slowly,  and  in 
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many  counties  it  shows  a  decline.  There  is  the  same  exodus 
towards  the  large  towns  as  there  was  when  Arthur  Young 
wrote  his  surveys,  and  when  Cobbett  bewailed  tlie  growth  of 
the  Great  Wen.  The  figures  for  each  parish  are  not  yet 
published,  and  there  seems  to  be  no  reason  for  the  delay.  In 
i881  the  results  were  known  a  few  weeks  after  the  census  was 
taken,  but  last  year  an  instruction  was  given  that  no  informa- 
tion should  be  granted  to  the  public  by  those  engaged  in  the 
census  taking. 

In  rural  districts  the  superintendent-registrar  is  very  often 
the  clerk  to  the  sanitary  authority,  so  that  the  medical  officer 
may  be  gi\'ing  his  authority  for  erroneous  birth-rates  and  death- 
rates  for  his  district,  while  the  clerk  has  in  his  pocket  the 
correct  figui'es,  which  he  cannot  disclose.  There  seems  to  be 
no  good  reason  for  this  secrecy,  for  the  corrected  returns  differ 
very  slightly  from  the  results  sent  in  by  the  registrars,  and  as 
the  public  pay  for  the  census-taking,  they  ought  to  know  the 
main  facts  as  soon  as  possible.  If  every  superintendent-registrar 
sent  in  i )  each  sanitary  authority  the  summarised  results  for 
each  parish  at  the  same  time  that  they  were  sent  in  to  the 
census  office  the  chief  facts  would  be  known  within  a  month 
instead  of  having  to  wait  for  a  period  of  two  years.  Any 
corrections  hereafter  to  be  made  would  hardly  affect  the  birth- 
rates or  death-i'ates. 

The  general  public  believe  in  a  low  death-rate  as  a  sign  of  a 
healthy  district,  but  this  belief  will  be  shaken  unless  more 
nearly  correct  information  can  be  given.  The  errors  at  the 
next  census-taking  may  be  greater  than  those  recently  recorded, 
because  emigi-ation  appears  to  be  on  the  increase,  and  the 
returns  on  this  subject  are  very  imperfect.  If  young  adults 
leave  the  rural  districts  for  large  towns  or  for  other  countries, 
there  must  be  an  accumulation  of  older  people  in  our  villages, 
and  this  raises  the  death-rate,  while  it  is  matle  slightly  higher 
by  the  presence  of  so  many  males  in  the  popuhition.  The  age 
and  sex  distribution  of  a  rural  district  may  raise  the  death-rate 
2  per  1,000,  as  compared  with  a  standard  population. 

On  the  other  hand  the  excessive  proportion  of  females  in 
large  towns  and  the  smaller  proportion  of  aged  persons  tends  to 
lower  the  death-rate,  so  that  as  compared  with  a  standartl 
population  a  recorded  urban  death-rate  may  be  '6  per  1,000 
below  the  corrected  death-rate. 

No  one  can  view  with  satisfaction  the  results  of  the  last 
census.  We  can  speak  of  a  lowered  death-rate,  but  a  declining 
birth-rate  has  had  the  effect  of  more  than  neutralising  any 
increase  in  numbers  from  that  cause.  The  increasing  numbers 
of  the  young  and  active  who  emigrate,  the  excessive  proportion 
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of  females  in  our  large  towns,  and  the  admission  of  pauper 
aliens  are  not  elements  which  add  to  our  prosperity. 

The  care  which  is  taken  of  the  idiot,  the  pauper,  the  lunatic, 
and  the  criininal  may  do  cre<lit  to  our  humanity,  but  it  does 
not  add  to  the  stivngth  of  a  nation.  To  a  great  extent  we  are 
cultivating  the  weeds  in  our  garden.  In  the  great  social  cpies- 
tionswhicli  lie  before  us  these;  facts  nuist  be  taken  into  account. 

It  has  often  been  urged  that  a  (juincjuennial  census  should 
be  taken,  and  this  is  now  done  in  France  and  Germany,  and  in 
some  of  our  colonies.  There  is  a  great  need  of  a  simi)le  popu- 
lation enumeration  every  five  years,  which  will  give  the  correct 
numbers  of  males  and  fenuiles  in  each  sanitary  (Hstrict,  and  the 
ages  at  which  they  live.  The  results  should  be  })ul)lished  as 
early  as  possible  after  the  census  taking,  while  every  ten  years, 
as  at  present,  more  elaborate  results  could  be  obtained,  which 
would  be  useful  for  actuarial  purposes. 

The  returns  of  emigration  and  immigration  should  l^e  more 
accurately  given,  and  the  age  and  sex  of  each  person  should  be 
recorded. 

There  should  be  a  statistical  department  established  at  the 
Local  Government  Board,  so  that  men  trained  to  the  use  of 
statistics  may  each  year  give  nearer  estimates  of  the  growtli 
or  the  decline  of  towns  and  country  districts  than  we  can  at 
present  obtain. 

This  Conference  might  aid  in  pressing  upon  the  Government 
these  much  needed  reforms. 


On  "  Isolation  Hospitals,'''  by  J.   Groves,  M.D. 

Any  person  who  is  able  to  k)ok  back  a  quarter  of  a  century  to 
a  time  when  he  was  intelligently  observant,  can  scarcely  fail  to 
note,  when  lu;  comj)ares  the  present  with  the  past,  that  a  great 
change  in  public  opinion  has  taken  place,  and  is  still  goino-  on, 
with  reference  to  the  views  held  as  t(.)  what  may  be  described  as 
the  relation  of  the  individual  to  the  community,  and  more 
particularly  as  regards  matters  appertaining  to  the  interests  of 
the  public  iiealtli.  Sometime  since,  I  was  walking  down  Parlia- 
ment Street,  and  observing  a  structure  in  the  midille  of  the 
roadway  not  far  from  the  offices  of  the  Local  Government 
Board,  curiosity  prom[)ted  me  to  ascertain  its  object.  Descend- 
ing a  tlight  of  steps  from  the  road-level  I  found  myself  in  a 
spacious  apartment  lined  with  wdiite  glazed  tiles,  and  haviuix  a 
tessellated  i)avement,  on  one  side  of  which  was  a  row  of  water 
closets,  on  the  other  side  a  row  of  white  enamelled  earthenware 
vuinals,  and  at  the  end  a  lavatory  with  marble  fittings.  There 
was  absolutely  no  smell,  ami  the   a[)artmcnt  was  such  a  one  as 
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Avould  be  found  only  in  hotels  of  the  very  highest  class.  A 
notice  set  forth  that  this  arrangement  for  the  conA'enience  and 
comfort  of  the  public  had  been  provided  by  the  Vestry  of  St. 
ISIartin's  parish.  I  fairly  rubbed  my  eyes.  On  ascending  to 
the  road  I  found  there  was  another  flight  of  steps  leading, 
presumably,  to  a  similar  apartment  for  the  accommodation  of 
ladies.  Subsequently  I  discovered  that  such  places  had  been 
constructed  by  the  vestries  of  other  jiarishes,  and  as  the  land 
beneath  the  roadway  has  been  vested  by  Parliament  in  the 
vestries  for  this  purpose,  and  as  no  ground  landlord's  agent  can 
now  bar  such  a  public  benefit,  the  provision  of  like  conveniences 
to  the  wdiole  of  the  metropolis  will  only  be  a  question  of  time. 
These  arrangements  made  by  the  community  for  the  benefit  of 
the  community  as  a  whole,  although  many  of  the  individual 
contributary  ratepayers  may  never  participate  in  the  advantages 
they  afford,  will  serve  to  illustrate  the  change  in  opinion  1  have 
indicated. 

A  quarter  of  a  century  ago,  when,  endowed  with  almost 
autocratic  powers  by  the  Privy  Council,  I  had  the  honour  to 
hold  a  sanitary  appointment  during  the  cholera  e})idemic  of 
1866  in  one  of  the  large  districts  of  the  Metropolitan  Board  of 
Works,  which  included,  if  I  remember  rightly,  a  part  of  this 
veiy  Parish  of  St.  Martin's,  a  Metropolitan  Yestry  Avould 
scarcely  have  conceived  it  possil;)le  that  twenty-five  years  later 
it  would  be  considered  seemly  and  right  that  the  money  of  the 
ratepayers  should  be  used  in  making  the  best  possible  arrange- 
ments for  the  comfort  of  the  community,  that  the  individual 
interest  w^ould  cease  to  be  prominent  and  would  become  merged 
in  the  general  interest  of  the  community.  Not  that  there  was 
any  supineness  in  the  presence  of  cholera.  Much  was  done  : 
wells  were  closed,  there  was  a  general  clearing  up  of  insanitary 
conditions,  and  there  was  no  stint  of  expenditure  whatever  ;  the 
poor  among  the  cholera  patients  were  treated  at  the  public 
expense.  Great  commiseration  was  felt  for  the  unfortunate 
sufferers,  and  disinfectants  flowed  in  streams  along  the  streets 
and  down  the  sewers.  But  whatever  the  views  of  the  Privy 
Council  may  have  been,  public  attention  was  concentrated  upon 
the  victims  of  the  disease,  and  public  feeling  was  benevolent  to 
a  degree  Avith  reference  to  them.  But  public  opinion  was  not 
])repared  to  sanction  the  removal  and  the  lodging  elsewhere  at 
the  public  expense  of  the  inhabitants  of  crowded  houses  which 
had  become  infected,  because  there  was  a  poison  abroad, 
threatening  the  public  safety,  which  had  been  caught  or 
imprisoned  :  or  the  provision  out  of  public  funds  of  trained 
nurses  for  the  sick,  in  order  that  they  might  be  more  perfectly 
isolated,  and  not  that  they  might  be  better  nursed.    There  were 
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no  hospitals  of  the  Metropolitan  Asylnm's  Board  in  those  days, 
and  had  it  not  been  possible  to  send  many  of  the  cholera 
patients  to  hospitals  supported  by  voluntary  contributions,  the 
result  of  the  invasion  would  have  been  disastrous.  The  trreat 
hospitals  saved  London  in  1)^()6,  when  cholera  poison  was 
regularly  turned  on  by  tlie  tni'ncocks  to  houses  supplied  by 
the  East  London  Waterwork's  Company. 

The  almost  universal  acceptance  of  the  popular  Notification 
of  Infectious  Diseases'  Act,  notwithstandino;  its  interference 
with  the  liberty  of  the  individual  and  with  the  privacy  of  his 
home,  and  notwithstandinif  that  the  notification  fee  is  paid  out 
of  the  public  purse,  is  alone  sufiicient  evidence  of  the  adojjtion 
by  a  large  body  of  intelligent  opinion  of  the  principle  that  in 
matters  appertaining  to  the  public  health,  at  least,  the  well- 
being  of  the  community  at  large  dominates  every  other  con- 
sideration. And  if  this  principle  applies  to  notification,  it  must 
necessarily  apply  to  the  corollary  of  notification — the  isolation 
hospital.  The  principle  underlying  the  isolation  hospital  is  that 
of  the  maintenance  of  the  general  well-being  at  the  expense  of 
the  individual,  that  is  to  say,  of  those  who  in  the  aggregate 
make  np  the  community,  which  is,  indeed,  the  principle,  and 
the  only  principle,  upon  which  sanitary  legislation  should  be 
founded,  and  which  is  the  principle,  and  the  only  principle, 
upon  which  sanitary  law  should  be  administered.  If  this  be 
universally  recognized  as  the  guiding  principle  in  sanitarv 
matters,  there  should  be  no  difficulty  in  deciding  the  course 
either  of  legislation  or  of  administration.  If  it  were  so 
universally  acknowledged  the  legislature  would  not  permit 
matters  so  vital  as  notification  and  isolation  to  be  permissive, 
and  sanitarv  autliorities  would  not  endeavour  to  throw  the 
whole  of  the  burden  of  sanitary  improvements  npon  those 
obviously  and  directly  benefited  only. 

The  public  health  cannot  be  secured  in  any  community  if  the 
poison  of  infectious  disease  is  disseminated  through  it.  Notifi- 
cation points  out  the  spot  at  which  the  poison  is  being  generated, 
disinfection  destroys  it  after  it  has  been  produced,  isolation 
alone  will  render  its  production  harmless.  The  person  producing 
the  poison  may  be  isolated  on  the  spot,  either  by  removal  of  the 
other  inmates  of  the  dwelling  or  by  appropriating  one  or  more 
rooms,  with  certain  precautions,  to  his  exclusive  use :  but,  as  a 
rule,  efficient  isolation  can  be  obtained  with  certainty  only  by 
taking  iiim  out  from  among  the  community,  and  if  this  be  so, 
a  place  must  be  provided  to  which  to  take  him,  and  the  provision 
of  that  place  must  necessarily  be  made  by  each  individual  rate- 
payer contributing  his  share  of  the  cost  of  it.  Equally  certain 
is  it  that  the  removal  of  the  person  who  is  poisonous  and  his 
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maintenance  while  lie  continues  so,  must  be  provided  for  m  the 
same  manner.  From  a  humanitarian  point  of  view  it  is 
satisfactory  that  he  will  benefit ;  but  the  provision  of  an 
isolation  hospital  and  his  removal  to  it  is  not  done  for  his 
benefit,  but  for  the  protection  of  the  community  of  which  he 
forms  part.  In  an  economic  sense  the  expenditure  necessary 
to  the  establishing  and  maintenance  of  an  isolation  hospital  is, 
doubtless,  a  wise  investment  having  regard  to  the  money  cost  of 
sickness  ;  but  this  is  quite  a  secondary  consideration,  altogether 
subordinate  to  the  main  object  of  its  existence,  which  is  that  it 
affords  an  additional  and  powerful  safeguard  to  the  community 
against  disease  and  death. 

Of  the  1,510  provincial  sanitary  authorities  in  England  and 
Wales,  rather  more  than  one  fourth  have  made  provision  for 
isolating  cases  of  infectious  disease.  Dr.  Thorne  Thorne  is  my 
authority  for  this  statement.  It  would  appear,  therefore,  that 
in  nearly  three  fourths  of  the  pro^•incial  sanitary  districts  the 
principle  to  which  I  have  referred  is  not  observed  as  regards 
the  isolation  of  the  poison  of  infectious  disease.  Among  these 
are  districts  which  actually  include  watering  places  and  health 
resorts,  which  are  especially  liable  to  the  introduction  of  zymotic 
disease  because  convalescents  are  removed  to  them  while  still 
poisonous.  The  authorities  who  administer  the  sanitary  law  in 
such  places  would  appear  to  be  particularly  culpable,  for  they 
not  only  leave  the  normal  population  without  such  protection  as 
isolation  may  afford,  but  their  visitors — who  are  to  them  what 
a  manufacturing  industry  is  to  another  community,  their  source 
of  wealth,  and  many  of  whom  are,  possibly,  invalids — are  also 
left  without  this  form  of  protection.  In  places  so  visited  all 
must  agree  that  sec.  131,P.H.A.,  1875,  should  read,  "authority 
sliall  provide  "  instead  of  "  authority  may  provide." 

The  principles  which  govern  the  construction  of  an  isolation 
hospital  are  embodied  in  the  memorandum  as  to  Isolation 
Hospitals  issued  by  the  Medical  Officer  of  the  Local  Government 
Board,  and  it  is  unnecessary  to  consider  the  details  now.  Some 
who  are  present  had  the  opportunity  of  inspecting,  a  few  weeks 
back,  a  large  hospital  so  constructed,  at  Nottingham,  and  very 
perfect  it  seemed  to  be,  and  worthy  such  an  important  com- 
munity as  it  is  intended  to  protect.  A  similar  hospital  exists 
here,  and  it  is,  doubtless,  of  enormous  assistance  to  my  friend 
Dr.  Mumby,  who  so  efficiently  safeguards  the  interests  of  the 
public  health  of  the  great  community  we  are  visiting.  In 
passing,  I  may  say  that  the  ]Mayor  of  Portsmouth  has  told  me 
this  hospital  is  of  the  greatest  service  and  most  popular,  and  the 
worthy  Alderman,  who  is  the  Chairman  of  the  Health  Committee 
of   the   Corporation  of   Nottingham,  remarked   that   notwith- 
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stanrlinf^  the  larf^c  outlay  wliicli  tlie  provision  of  the  hospital 
involved,  the  ratepayers  of  Nottin<^harn  would  oidy  he  too 
thankful  if  there  was  no  necessity  to  make  use  of  it. 

Althoufih  in  several  districts  in  which  Notification  is  in  force 
the  old  estimate  of  one  hed  per  1,000  of  the  inhahitants  has 
been  found  too  low,  it  is  ])robable  that  when  it  becomes 
universal  this  estimate  will  be  too  hifrh  ;  but  much  will  always 
depend  upon  the  character  of  the  population,  and  upon  other 
circumstances.  It  is  impossible  to  say  now  what  the  mean 
proportion  will  in  the  end  prove  to  be,  so  vitiated  at  present  are 
the  notification  returns  by  the  presence  of  non-protected  dis- 
tricts. A  district  in  which  scarlet  fever  is  permitted  to  burn 
itself  out,  occupying  two  years,  perhaps,  in  the  process,  must 
materially  affect  the  notification  returns  in  surrounding  districts. 
Less  difficult  is  it  to  determine  the  amount  of  space  each  i)e<i 
will  occupy,  and  to  ascertain,  therefore,  the  size  of  ward  or 
pavilion.  It  is  pretty  generally  agreed  that  in  a  well-ventilated 
ward  the  smallest  allowance  of  air-space  per  bed  should  be  2,000 
cubic  feet.  Dr.  Thome  Thorne  has  proposed  that  each  bed 
should  be  allotted  a  floor  space  of  12  ft.  x  13  ft.,  the  bed 
standing  1  ft.  from  the  wall,  which  does  not  seem  too  generous 
an  allowance. 

The  infectious  diseases  vs^hich  with  us  call  for  isolation  in 
hos])ital  are  in  the  order  of  their  importance :  scarlatina, 
tvphus,  small-pox,  diplitheria,  enteric  fever,  and  cholera. 
Those  less  frequently  isolated  in  hospital  are  erysipelas,  measles, 
whooping  couo;h,  and  puerperal  fever. 

Whentheypossess  an  isolation  hospital  it  is  for  the  welfare 
of  the  community  that  each  case  of  infectious  disease  which 
occurs  in  their  midst  should  be  isolated  there.  Every  induce- 
ment to  use  the  hospital,  therefore,  should  be  offered.  The 
best  nursing,  the  best  attendance,  the  best  cooking  should  be 
provided.  What  are  known  as  the  better  classes  should  be 
especially  encouraged  to  send  their  sick  there  if  only  to  remove 
the  suspicion  of  pauperism  which  the  mechanic  and  labouring 
classes  may  have.  The  medical  man  who  has  been  treating  the 
f-ase  should  continue  to  attend  it;  mothers  or  near  relatives 
should  be  allowed  to  enter  the  hospital  with  a  child  and  remain 
there  if  they  wish ;  and  the  freest  access  compatible  with  the 
])ublic  safety  should  be  permitted  at  all  times,  more  particularly 
in  serious  cases,  every  precaution  in  the  way  of  disintection 
being  taken  before  a  visitor  leaves.  No  payment  shouKl  be 
accepted  even  if  it  be  offered  by  the  rich,  for  in  doing  so  the 
principle  for  which  I  contend  would  be  destroyed,  and  the 
stigma  of  pauperism  would  attach  to  those  who  diil  not  pay. 
The  132nd  sec.  P.II.A.,  1875,  which  recognises  the  system  of 


308  TrBEECTLOrS    A>'IMALS. 

payment,  and  something  more,  should  be  repealed.  It  would 
be  better,  in  my  opinion,  to  offer  premiums  to  those  who  are 
willing  to  secure  the  public  safety  by  entering  the  hospital, 
than  to  put  this  clause  into  operation. 

We,  as  Medical  Officers  of  Health,  have  it  in  our  power  to 
mould  public  opinion  in  our  several  localities  upon  this  as  well 
as  upon  other  questions ;  and  having  determined  in  our  own 
minds  the  principles  which  should  guide  us,  the  more  fearless 
we  are  in  giving  expression  to  our  opinions  the  more  quickly — 
for  public  opinion  is  paramount — will  be  attained  the  great 
object  we  all  have  in  view,  the  security  of  the  public  health 
throughout  the  land. 


On  the  ^^Condemnation  of  the  Meat  of  Juherculous  Animals,^' 
by  Arthur  Xewsholme,  M.D.,  Medical  Officer  of 
Health  for  Brighton. 

ABSTEACT. 

1.  It  is  generally  admitted  that  tuberculosis  is  an  infective 
disease,  capable  of  being  produced  by  specifically  infected 
ingesta. 

2.  Everyone  will  also  admit  that  the  flesh  of  tuberculous 
animals,  to  which  diseased  pleura  or  glands  are  still  connected, 
is  a  source  of  real  danger.  Cooking  cannot  be  allowed  to  enter 
into  consideration,  as  much  meat  is  eaten  underdone  or  raw. 

H.  It  is  universally  agreed  that  the  flesh  of  tuberculous 
animals  in  which  general  wasting  has  occurred,  whether  the 
disease  be  local  or  general,  should  be  condemned. 

There  remain,  therefore,  in  dispute  only  the  cases  in  which 
more  or  less  tuberculosis  exists,  without  at  the  tune  of 
slaughtering  having  impaired  the  apparent  nutrition  of  the 
animal.  In  these  cases  the  internal  organs  may  be  studded  with 
caseous  masses,  or  all  the  serous  membrane  may  be  extensively 
implicated. 

Are  emaciation  and  bad  condition  of  the  tissues  to  be  the  sole 
test  in  condemning  the  flesh  of  tuberculous  animals  ? 

If  tuberculosis  is  an  infective  disease,  spreading  by  the 
lymphatic  or  vascular  circulations,  its  infectivity  is  probably 
greater  in  the  early  stage  of  a  tuberculous  growth  than  at  a 
later  period,  when  the  bacillus  has  been  killed  by  the  caseating 
products  of  tubercle. 

It  cannot  be  expected  that  we  should  have  much  evidence  of 
tuberculous  disease  traceable  to  infected  food,  the  conditions  of 
life  being  so  complex.  There  is,  however,  experimental  evidence 
of  this  in  lower  animals. 
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The  following  resolution  is  submitted  : — 

That  where  tuberculosis  of  a  siufxle  or<ian  of  the  body  im- 
pairs the  nutrition  of  the  flesh,  the  whole  animal  should  l>e 
coudenuied  ;  and  that  where  tuberculosis  affects  more  than  one 
orrjau,  or  wliere  more  than  one  serous  surface  is  extensively 
im})licated,  the  whole  animal  should  likewise  be  condemned. 


"  The  Purification  of  River  Water  hy  Acjitation  and  Metallic 
Iron,  as  conducted  with  the  water  of  the  River  Severn  at 
Worcester,"  hij  Horace  Swete,  M.D. 

ABSTRACT. 
There  are  few  subjects  of  greater  importance  and  interest  to 
us,   as   Medical  Otiicers   of  Health,   than   that  of  obtaining  a 
wholesome  and  sutiicieut  supply  of  water. 

It  is  a  sanitary  axiom,  that  a  water  that  has  never  been 
polluted  is  far  better  than  a  polluted  water  rendered  pure 
by  filtration  or  other  means,  however  successful  the  purification 
may  be ;  but  there  are  many  districts  in  this  country  where 
pure  deep  well  water  cannot  be  obtained,  and  if  it  can  there  is 
not  a  sutficient  supply.  Our  large  towns,  as  Liverpool,  Man- 
chester, Birmingham,  and  others,  are  giving  up  their  deep  wells 
and  are  seeking  an  inexhaustible  supply  from  Lakes,  or  the 
upper  waters  of  rivers,  above  the  pollution  of  towns.  This  is, 
however,  too  costly  a  process  for  our  smaller  towns  and  villages, 
whilst  frequently  a  river  or  brook,  if  only  it  could  be  sufliciently 
purified,  would  afford  an  ample  su])ply  for  the  population.  In 
the  City  of  Worcester  we  are  in  that  position  with  the  ordinary 
surface  wells  grossly  polluted  ;  a  deep  well  supplv  of  verv 
doubtful  quantity ;  and  a  river  with  an  inexhaustible  supply, 
but  of  polluted  water.  For  many  years  the  river  has  been  the 
source  of  our  town  supply,  filtered  through  sand  filters,  but  these 
have  been  unable  to  cope  w-ith  the  impurities,  especially  the 
peat  and  kaolin,  which  the  Severn  contains  in  large  cpiantities. 
liecently  the  City  has  undertaken  an  experiment  on  a  large 
scale  to  purify  the  water  by  means  of  Anderson's  Kevolving 
Purifiers.  These  have  been  at  work  since  June  7th,  18i^2,  and 
as  I  have  made  daily  analyses  of  the  river  ami  of  the  purified 
water,  I  am  able  to  phice  facts  before  you  that  you  may  consider 
whether  such  a  method  may  not  be  equally  ap[)licable  to  other 
places. 

There  is  nothing  new  in  the  principle  ;  it  is  the  old  plan  of 
shaking  up  the  water  with  some  pieces  of  iron  in  it,  allowing  it 
to  settle,  and  filtering  off  the  thick  matter,  when  the  water  is 
rendered  briirht  and  clear.     Years  airo  it  was  a  common  custom 
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in  the  West  of  England  to  put  a  few  rusty  nails  in  a  bottle  of 
bad  water  and  shake  them  up,  b\'  which  the  water  was  greatly 
improved.  The  wooden  barrels  for  water  on  board  ship  are 
now  exchanged  for  iron  tanks,  the  motion  of  the  ship  enabling 
the  iron  tank  to  keep  the  water  sw'eet  for  a  lengthened  voyage. 
For  many  rears  there  have  been  processes  in  use  for  purifying 
Avater  with  iron,  more  or  less  successful.  The  most  important 
filter  for  domestic  filtration  is  that  in  which  Bischoff's  "Spongy 
Iron  "  is  made  use  of  as  a  filtering  medium,  which  can  be  from 
time  to  time  renewed,  and  this  has  held  a  deservedly  high  place 
amongst  filters  for  home  use.  On  the  large  scale,  however,  it 
has  not  been  so  successful.  At  Antwerp,  where  the  water 
supply  is  derived  from  the  tidal  river  Kethe,  a  river  largely 
polluted  with  organic  matter  and  peat,  spongy  iron  was  at  a 
great  expense  used  as  the  filtering  medium,  900  tons  being 
mixed  with  three  times  its  bulk  of  fine  gravel  in  the  filters  ; 
for  two  years  this  gave  excellent  results  and  then  gradually  the 
filters  became  choked,  and  the  spongy  iron  converted  into  a 
hard  and  concrete  mass  ;  in  lb84  the  system  was  abandoned, 
the  cakes  of  s]M)ng}^  iron  being  broken  up  with  a  pick  with 
considerably  difficulty,  and  Sir  Frederick  Abel  suggested  to 
Dr.  Anderson,  that  if  the  spongy  iron  could  be  kept  in  motion 
in  the  water  to  be  filtered  it  might  be  more  successful ;  Dr. 
Anderson  therefore  designed  the  Kevolving  Purifier,  and 
found  that  pieces  of  iron  and  preferably  the  burrs  made  in 
panelling  iron  plates,  were  even  more  effective  than  the  spongy 
iron  previously  used. 

The  Pceifiek. 
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This  apparatus  is  extremely  simple.  A  larcje  iron  oylimler, 
capable  of  revolvinn;  on  hollow  trunnions,  through  whicli  the 
water  passes  in  ami  out  is  constructed;  this  cylinder  is  fitted 
with  four  or  five  rows  of  shelves  in  echelon,  so  that  as  the 
cylinder  revolves,  the  iron  burrs  are  taken  up  by  the  shelves 
and  discharged  through  the  water,  the  cylinder  giving  thirty 
cascades  of  iron  in  each  revolution.     To  retard  the  water  from 
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passing  straight  through  too  quickly,  the  outlet  trunnion  is 
fitted  with  an  inverted  funnel,  the  open  mouth  always  facing 
the  bottom  of  the  cylinder,  and  a  few  inches  from  it.  These 
cylinders  are  made  of  various  dimensions  according  to  the 
amount  of  water  to  be  purified,  but  for  large  works  one  or 
more  of  about  twenty  feet  long  by  five  feet  in  diameter,  with 
twelve  inch  openings  are  mostly  used,  and  are  capable,  if  working 
for  twenty-four  hours,  of  purifying  about  one  million  gallons 
of  water.  The  rate  of  contact  is  generally  three-and-a-half 
minutes,  the  time  howcAcr  is  regulated  by  the  character  of  the 
Mater  to  be  purified,  and  if  the  nature  of  the  impurities  require 
it  air  is  at  the  same  time  pumped  through  the  cylinder.  To 
enable  the  Avater  in  the  purifiers  to  be  maintained  at  various 
heights  during  their  revolution,  which  may  be  required  to  be 
altered  according  to  the  nature  of  the  water  to  be  purified,  the 
tank  into  Avhich  the  purifiers  discharge  their  contents  is  fitted 
with  sluice  boards  so  that  the  level  of  the  water  in  the  tank  and 
consequently  the  depth  of  water  in  the  purifiers  can  be  altered 
by  removing  one  or  more  sluice  boards. 

After  passing  through  the  cylinder,  the  water  floAvs  along  a 
trough  of  some  length,  falling  in  a  cascade  into  a  settling  tank ; 
during  this  passage  it  is  aerated  by  air  being  pumped  through 
the  water  as  it  flows  along  the  trough;  the  Avater  is  then  alloAved 
to  remain  in  the  settling  tank  about  six  hours,  Avhen  it  is 
draAvn  off  by  a  suction  pipe,  floating  three  inches  underneath 
the  surface,  into  an  ordinary  sand  filter  bed,  from  the  bottom 
of  Avhich  it  is  deliAered  at  the  rate  of  four  to  six  inches  an  hour 
into  a  pure  Avater  tank,  and  from  thence  it  is  distributed  over 
the  toAvn. 

Such  is  a  brief  description  of  the  most  general  form  of  Avork- 
ing  this  apparatus.  I  Imve  purposely  refrained  from  giving  any 
engineering  data,  as  the  object  of  interest  to  us  as  Medical 
Officers  of  Health  is  the  method  by  Avhich  the  water  is  purified 
and  the  amount  of  purification. 

The  Rationale  of  the  Process. 

The  numerous  analyses  I  have  made  of  the  Avater  in  the 
different  stages  of  the  process,  as  Avell  as  the  sand  and  deposits 
in  the  filter  beds,  enables  me  to  offer  for  your  consideration  a 
theory  of  the  nature  of  the  Avork  done  in  the  purifiers  and 
filter  beds,  Avhich  appears  to  me  to  be,  in  the  main,  borne  out 
by  analytical  facts. 

The  process  consists  of  three  parts  : 

(a)  The  Avork  effected  in  the  purifiers. 

(b)  The  result  of  aeration  and  subsidence. 

(c)  The  Avork  done  by  the  filter  beds. 
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(a)  The  work  done  by  the  purifiers. 

The  water  of  the  river  ^oin^  into  the  j)urifier  contains  ahout 
9'4  niillegrammes  of  dissolved  oxy<ren  pt-r  Htre,  on  j»assing  out 
this  is  reduced  to  about  six  niille<:ranies,  the  water  has  tlierefore 
lost  oxvgen,  Avhicli  has  oxidised  some  of  the  iron  to  form 
ferrous  oxitle,  and  this  is  dissolved  in  the  water  to  the  amount 
of  0"3  grains  to  the  gallon. 

The  free  or  saline  ammonia  is  unaltered. 

The  organic  matter,  which  would  be  estimated  as  albumenoid 
annnonia,  is  unaltered. 

The  organic  matter  [)rincii)ally  carbonaceous,  which  is  esti- 
mated by  the  amount  of  oxygen  required  to  oxidise  it,  is 
diminished  to  the  amount  of  about  40  ])er  cent.,  it  is  possible 
that  some  of  this  may  have  been  converted  into  carbonic  acid, 
as  Professor  Grace  Calvert  has  shewn,  that  iron  does  not  oxidise 
in  Avater,  except  in  the  presence  of  carbonic  acitl. 

The  number  of  colonies  of  microbes  is  not  diminished. 

The  work  of  the  purifier  is  therefore  to  reduce  the  amount 
of  dissolved  oxygen,  to  reduce  the  amount  of  carbonaceous 
matter,  and  to  form  ferrous  oxide. 

(h)  The  result  of  aeration  and  subsidence. 

The  water,  which  is  now  of  a  greenish  brown  colour,  from 
the  ferrous  oxide,  passes  along  the  trough,  where  air  is  blown 
into  it  throuo;h  the  false  floor  of  the  trough  ;  this  chancres  the 
green  ferrous  oxide  into  the  red  ferric  oxide,  or  ordinary  iron 
rust.  As  the  water  passes  along  the  trough  and  falls  into  a 
cascade,  into  the  settling  tank,  it  is  further  aerated,  so  that 
when  it  reaches  the  filter  bed  it  contains  more  dissolved  oxygen 
than  was  originally  jn'esent  in  the  water  of  the  river. 

During  the  oxidation  of  the  ferrous  oxide,  a  gelatinous  cloud 
is  formed,  which  entangles  into  itself  saline  ammonia,  organic 
matter,  and  some  of  the  microbes. 

The  aeration  and  settliug  tanks  therefore  oxidise  ferrous 
oxide  into  ferric,  adil  oxygen  to  the  water,  and  entangle  saline 
annnonia,  organic  matter,  and  microbes  in  the  gelatinous 
coagulum  formed  by  the  oxide  of  iron. 

To  show  that  this  is  the  case  I  collected  some  of  the  deposit 
precipitated  after  aeration,  and  found  it  to  contain  besides  the 
ferric  oxide,  of  free  ammonia  5*3  j)arts  per  lOO.OOO,  and  of 
all)umoid  ammonia  thirty  parts  ])er  100,000  the  nitrites  benig 
nil  and  nitrates  a  trace. 

It  is  evident  that  it  is  here,  as  well  as  in  the  sand  of  the 
filters,  that  the  saline  ammonia  and  the  organic  matter  is 
arrested,  not  beiug  chemically  decomposed,  but  mechanically 
caught  in  the  coagulum  of  the  oxide  of  iron. 
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(c)  The  work  done  by  filter  beds. 

In  Worcester  the  settling  tanks  and  filters  are  insufficient  to 
allow  the  water  to  be  retained  in  the  settling  tanks  for  more 
than  three  hours,  so  that  much  of  the  precipitate,  which  ought 
to  have  been  retained  in  the  settling  tank,  passes  over  to  the 
filters,  giving  them  extra  work  to  do.  Had  the  settling  tanks 
and  filter  beds  been  specially  designed  for  the  system,  the  water 
passing  to  the  filter  beds  would  have  been  almost  clear,  so  that 
some  of  the  free  and  albumenoid  ammonia  found  here  must 
really  belong  to  the  settling  tank. 

An  analysis  of  the  sand  of  the  filters  gives  2*6  of  free 
ammonia  and  2'7  of  albumenoid  in  10.t,()00  parts. 

Oxygen  is  also  taken  up  in  passing  through  the  filters,  the 
filtered  water  having  rather  less  oxygen  than  the  river  water, 
a  freshly-made  filter  taking  up  nearly  50  per  cent.,  which  is 
gradually  lessened  as  the  filter  gets  in  Avorking  order  to  6  per 
cent.  At  Antwerp,  where  the  filters  have  been  working  for 
six  years,  this  action  has  ceased,  and  the  filtered  water  contains 
more  dissolved  oxygen  than  the  river  water,  as  shown  by  Dr. 
Tidy's  analysis. 

As  the  water  passes  through  the  filters  generally  at  the  rate 
of  six  inches  per  hour,  the  surface  sand  collects  the  film  of 
precipitated  oxide  of  iron  and  organic  matter,  and  the  sand 
grains  become  gradually  coated  with  ferric  oxide  ;  this  will 
not  wash  off  when  the  surface  sand  is  cleansed.  The  coating 
of  oxide  gradually  extends  throughout  the  filters,  absorbing 
oxygen  from  the  water  to  complete  the  oxidation  of  the  iron  ; 
by  this  means  the  interstices  of  the  filter  get  gradually  smaller 
and  enables  organic  matter  and  microbes  to  be  more  completely 
trained  out.  From  time  to  time  half  an  inch  of  the  surface 
sand  is  taken  oif  and  washed  :  this,  when  the  filter  is  too  thin, 
is  replaced  again.  Now  the  most  perfect  filter  is  the  "Chamber- 
land,"  which  is  merely  a  piece  of  baked  porcelain,  unglazed, 
through  the  minute  pores  of  which  organic  matter  and  microbes 
will  not  pass,  so  that  it  completely  mechanically  sterilizes  the 
water,  so  much  so  that  this  filter  is  used  by  bacteriologists  for 
the  collection  of  microbes  for  microscopic  examination.  Now 
wliat  the  ])rocess  does  is  to  convert  the  sand  filter  into  as  near  a 
resemblance  to  a  "  Chamberland "  filter  as  possible.  The 
"  Berkefeld "  filter,  made  of  fossil  earth,  "  Kieselguhr,"  also 
acts  in  a  similar  manner.  This  view  is  carried  out  by  my 
cultivations  of  microbes  in  the  water  of  each  individual  filter. 
During  the  experimental  stage,  No.  5  filter  was  remade  from 
tlie  bottom  with  three  feet  of  fresh  sand.  A  cultivation  made 
a  few  days  after  it  was  put  into  action  gave  over  500  colonies 
per  cubic  centimetre,  the  river  giving  about  ^,000  ;  this  has 
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been  ^rarkially  reduced  to  a  little  over  the  100  ;  filters  No.  2, 
H,  and  4  <ri\c'  \)\,  50,  and  Uo  colonies,  whilst  No.  1  filter,  which 
is  very  thin  and  requires  remaking  up  to  the  usual  depth  of 
sand,  is  gradually  giving  more  and  more  colonies.  A  more 
recent  cidtivation  of  the  water  of  the  se])arate  filters  gives  — 

No.  1        ...         ...  ...         ...       loo  colonies. 

„   2      yo     „ 

»    -5        40       „ 

„    4        ...  ...  ...  ...       None. 

„    5        40       J, 

being  a  mean  quantity  of  54  in  a  cubic  centimetre. 

Prof.  Roux  gives  the  following  table  : — 

Water  cxcessivelv^  -,  in      i     •  i.-      *  i 

-  >■        0  to        10  colonies  per  centnnetre  cube. 
])ure  )  '■ 

AVater  verv  pure  ...      10  to      100  „  „ 

Water  pure  ...   100  to  1,000  „  „ 

It  is  clear,  therefore,  that  the  sterilization  of  the  water  is 
mechanical,  and  is  more  or  less  nearly  j)erfect,  as  the  j)ores  of 
the  filter  are  contracted  by  the  aggregation  of  the  oxide  on  the 
])articles  of  sand.  This  shows  the  importance  of  not  disturbing 
the  crust  of  the  filter,  aud  that  this  process  cannot  be  allowed 
after  it  has  once  started,  as  is  too  often  the  case,  to.  go  on,  in  a 
happy -go-lu(;kv  manner,  but  must  have  continuous  and  intelli- 
gent supervision. 

To  sum  up  the  rationale  of  the  ]n*ocess,  it  is  chemical  so  far 
as  the  formation  of  the  oxides  of  iron  are  concerned  and  the 
reduction  of  some  of  the  carbonaceous  organic  matter ;  it  is 
after  that  mechanical,  reducing  the  pores  of  the  filter  and 
enabling  them  to  undertake  what  they  could  not  perform 
before,  especially  with  peaty  and  clayey  waters. 

1  think  that  when  a  su})ply  of  deep  well  water  cannot  be 
obtained,  the  result  of  the  experiment  at  Worcester  shows  that 
there  is  a  process  that  may  render  a  river  or  brook  water 
sutticiently  good  to  come  within  the  category  of  potable  waters, 
and  must  therefore  be  a  subject  of  interest  and  importance  to 
Medical  Officers  of  Health. 
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On  "  The  InterpreUition  of  Be  suits  in  Water  Analysis,"  by 
John  C.  Thresu,  D.Sc,  M.B. 

ABSTEACT. 

Ix  face  of  the  probable  introduction  of  Cholera,  a  disease  spread 
largely  by  specifically  polluted  water,  this  subject  is  of  special 
importance  at  the  present  time.  All  Medical  Officers  of  Health 
who  have  studied  this  subject  will  I  think  agree  that  it  is  much 
more  easy  to  make  an  analysis  of  a  sample  of  water  than  to 
interpret  correctly  the  results.  Unfortunately,  the  popular 
opinion  is  that  any  man  who  can  make  such  an  analysis  is 
competent  to  speak  with  authority  as  to  its  quality  and 
suitability  for  domestic  purposes  and  to  give  an  opinion  as 
to  whether  it  has  produced,  or  is  likely  to  produce,  disease. 
Still  more  unfortunately  this  is  the  view  taken  by  nearly 
every  Chemist,  Avhatever  his  qualifications  or  lack  of  qualifi- 
cations, and  the  readiness  of  most  analysts  to  give  such 
an  opinion  upon  any  sample  of  water,  whether  anything  of  its 
source  and  history  be  known  or  not,  is  probably  the  cause  of 
the  public  holding  so  tenaciously  to  this  error.  It  is  too  much 
to  expect  that  a  person  desiring  to  know  the  quality  of  his 
water  sup])ly  will  first  submit  it  to  a  Chemist  for  analysis  and 
then  submit  the  analysis  to  a  medical  expert  for  an  opinion. 
The  opinion  should  be  given  by  the  person  who  makes  the 
analysis,  and,  to  make  the  opinion  of  any  weight,  it  should 
be  given  by  a  person  who  has  had  a  medical  training 
and  who  has  made  the  subject  a  special  study,  therefore  the 
Analyst  should  be  a  Medical  Officer  of  Health,  or,  at  least, 
possess  the  qualifications  necessary  for  becoming  one.  I  regret 
that  a  contrary  opinion  is  held  by  those  in  high  places,  and 
that  a  very  slight  acquaintance  indeed  with  practical  Avater 
analysis  is  necessary  for  obtaining  a  diploma  in  Public  Health. 
The  result  is,  that  on  the  one  hand  we  have  Chemists  giving 
opuiions  which  ought  only  to  be  given  by  Medical  men,  and 
on  the  other  hand  we  have  ^ledical  men  (M.O.H.)  giving 
opinions  based  often  on  most  inadequate  and  unreliable  data. 
No  wonder,  therefore,  that  diametrically  opposed  opinions  are 
sometimes  given  with  reference  to  samples  of  water  from  the 
same  source. 

The  writer  holds  that  the  Analyst,  even  supposing  him  to  be 
a  M.O.H.,  is  rarely  justified  in  expressing  an  opinion  as  to  the 
fitness  or  unfitness  of  a  water  for  domestic  purposes  unless  he 
knows  something  of  the  history  and  source  of  the  sample. 
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Tlie  more  important  points  to  be  ascertained  were  indicated, 
and  attention  was  drawn  to  the  fact  that  in  many  wells,  especially 
shallow  wells,  the  water  often  varies  considerably  from  time  to 
time  and  at  different  depths,  bein^  especially  liable  to  change 
after  heavy  rains. 

The  relative  imp(»rtance  of  the  varions  constitnents  in  waters 
from  different  geological  formations  was  discussed,  and  the 
various  methods  of  measuring  the  amount  of  organic  impurity 
briefly  alluded  to.  It  was  shown  that  none  of  these  gave  any 
reliable  indication  of  the  nature  of  the  organic  constituents,  and 
even  when  supplemented  by  both  a  Microscopical  and  Bacterio- 
logical examination  there  was  often  room  for  douljt.  To  condemn 
one  Avater  which  yields  a  little  more  alb.  ammonia  than  another 
or  because  it  contains  a  few  more  organisms  than  another  when 
we  know  nothing  of  the  nature  of  the  substance  yielding  the 
ammonia  and  nothing  of  the  character  of  the  organisms  is 
obviously  so  illogical  as  to  be  absurd,  and  yet  this  is  what  is 
almost  in\ariably  done.  In  very  many  cases  the  results  even 
of  the  most  careful  and  complete  analysis  must  be  supplemented 
by  a  Microscopical  and  Bacteriological  examination  and  by  a 
thorough  investigation  of  the  source  of  the  water  and  of  the 
possibility  of  its  being  contaminated  before  an  opinion  can  be 
given,  and  even  then  there  is  the  possibility  of  the  opinion 
being  erroneous. 


Note. — The    Resolutions   passed   at   this    Conference   are 
referred  to  on  page  345. 
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CONFERENCE  OF  MUNICIPAL  AND  COUNTY 
ENGINEERS. 


ADDRESS 

BY 

H.  PEBCY    BOULNOIS,   M.Inst. C.E.,    City 
Engineer,  Liverpool. 

PRESIDENT    OF    THE    CONFEBEXCE. 


It  is  scarcely  necessary  for  me  to  tell  you  the  great  pleasure  it 
gives  me  to  be  present  to-day  in  the  position  I  have  the  honour 
to  hold  as  President  of  this  Conference  of  Municipal  and 
County  Engineers.  The  ])leasure,  as  you  may  suppose,  is 
greatly  enhanced  by  the  fact,  that  so  many  years  of  my  private 
and  professional  life  were  spent  in  this  important  and  prosperous 
Borough,  and  that  my  recollections  of  those  years  are  full  of 
pleasant  memories  of  my  work  and  of  the  friends  and  acquaint- 
ances that  I  made.  It  is  also  a  very  great  honour  to  me  that  I 
should  have  been  invited  to  occupy  this  position  as  your 
President,  as  there  are  so  many  men  who  are  more  capable  of 
fulfilling  the  duties,  but  no  doubt  my  former  connection  here 
as  Borough  Engineer  guided  those  who  are  responsible  for  the 
selection,  and  it  will  be  my  endeavour,  with  your  kind  assistance, 
to  make  this  Conference  a  success.  It  is  the  first  time  in  the 
history  of  The  Sanitary  Institute  that  such  a  Conference  has 
been  held,  and  I  trust  that  this  new  de]xarture  in  the  programme 
may  be  fraught  with  good  results  to  The  Sanitary  Institute  as 
well  as  to  those  of  us  who  are  taking  part  in  this  Conference, 
and  that  the  success  of  the  experiment  may  justify  a  repetition 
in  coming  years. 

The  growth  in  the  importance  of  Municipal  and  County 
government  within  recent  times  is  one  of  the  remarkable 
episodes  in  the  present  remarkable  era.  During  the  reign  of 
Her  Most  Gracious  ^lajesty  Queen  Victoria,  each  successive 
Parliament  seems  to  have  vied  with  its  predecessor  in  passing 
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Acts  to  confer  extended  and  broader  powers  on  tlie  local 
governing  bodies  of  this  country,  with  a  view  to  meet  the 
sanitary  and  other  requirements  of  the  nation.  This  increase 
in  the  powers  and  responsibilities  of  local  governing  authorities 
has  undout)tediy  necessitated  the  educational  advancement  of 
the  executive  officers  of  those  authorities,  and  1  venture  to 
believe  that  amongst  those  officers  the  advancement  of  the 
Munici|)al  and  of  the  County  Engineer  in  professional  knowledge 
and  skill  has  fully  kept  pace  with  the  times.  His  evolution  has 
been  rapid,  and  the  "fustian  jacketted  plodding  man  of  high- 
ways and  bye-ways,"  as  described  by  Sir  Henry  Acland,  has 
developed  into  the  skilled  and  scientific  Municipal  or  County 
Engineers  of  to-day,  some  of  whom  hold  a  world-wide  as  well 
as  a  local  reputation.  Nor  can  this  be  surprising  when  we 
consider  the  cosmopolitan  nature  of  their  duties,  which  I  have 
attempted  to  describe  on  a  graphic  diagram  (facing  page  320). 
It  will  be  noticed  that  I  have  divided  the  duties  of  such 
officers  into  six  chief  branches,  viz.,  Engineering,  Architecture, 
Surveying,  Law,  Administration,  and  Miscellaneous.  These  I 
have  sub-divided  under  tiieir  different  heads,  which  have  again 
been  further  sub-divided  into  their  different  ramifications,  and 
which  can  only  be  explained  with  the  assistance  of  the  diagram, 
for  it  would  be  almost  impossible  to  do  so  in  writing,  as  you 
will  at  once  understand  if  you  count  the  number  of  subjects  I 
have  enumerated,  which  amount  to  i)8. 

I  gave  a  short  descriptive  paper  and  exhibited  this  diagram 
last  year  at  the  International  Congress  of  Hygiene  and  Demo- 
graphy, and  in  the  discussion  which  followed  no  one  could 
gainsay  that  I  had  faithfully  represented  the  duties  and  work 
of  Municipal  Engineers,  and  thus  it  may  fairly  be  conceded 
that  the  diagram  is  a  faithful  I'ecord  of  some,  if  not  all,  of 
the  work  we  may  at  any  time  be  called  uj)()n  to  perform. 

Having,  then,  referred  to  the  diagram,  it  becomes  a  question 
as  to  what  has  been  the  result  of  this  growth  of  local  powei's 
and  responsibilities,  and  of  the  evolution  of  the  officers  of 
Local  Authorities.  The  majority  of  the  villages,  towns,  and 
cities  of  this  couutrv  are  now  well  and  efficiently  drained  and 
sewered.  They  are  supplied  with  an  abundance  of  wholesome 
])ure  water;  their  streets  and  roads  ai'e  well  paved  and  lighted  ; 
their  houses  are  built  under  supervision,  which  prevents  grave 
abuses  during  construction;  the  house  refuse  is  systematically 
removed  to  unobjectionable  localities,  or  burnt ;  and  the 
streets  and  roads  are  cleansed  and  sprinkled.  Parks  and 
recreation  grounds  afford  free  and  wholesome  amusement  to 
the  citizens,  whilst  public  baths  and  wtishhouses  give  them 
opportunities  of  cleanliness  and  health  ;  and  in  many  localities — 
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notably  in  this  town  u  here  we  are  now  assembled — trees  planted 
at  the  verge  of  the  roadwavs,  give  shelter  from  the  sun  and 
a  charming  appearance  to  the  vicinity.  The  recent  visit  of 
that  terrible  scourge,  the  Cholera,  to  our  shores  has  shown  us 
tlie  value  of  such  works,  and  of  the  vigilance,  skill,  aiid 
unwearying  zeal  of  our  brother  officials,  the  Medical  Officer 
of  Health  and  the  Sanitary  Inspector.  Although  the  cholera 
has  been  brought  amongst  us  it  could  not  take  root ;  good 
water,  efficient  sewerage,  proper  scavenging,  plenty  of  air  and 
light  have  been  too  much  for  it.  Such  a  disease  can  never 
be  epidemic  in  this  country,  thanks  to  sanitary  works  and 
sanitary  precautions. 

Let  me  for  a  moment  compare  our  present  surroundings 
with  those  of  only  sixty  years  ago  to  give  some  idea  of  the 
advance  in  sanitation  that  has  been  made.  Sewers  for  the 
conveyance  of  foecal  matter  were  almost  unknown :  sewage 
disposal  was  an  unknown  term  ;  the  streets  and  roads  were 
shockingly  ill-paved,  if  jDaved  at  all ;  the  water  supply  Avas 
insufficient  and  often  impure,  and  the  condition  of  the  dwelling 
houses  can  scarcely  be  conceived.  AY  hat  do  we  find  as  to  the 
condition  of  London  in  1840.  One  of  the  early  pioneers  of 
sanitation,  the  late  Mr.  Roe,  the  Surveyor  to  the  City  Com- 
missioners of  Sewers,  says  in  a  report  of  that  date  : — 

"  The  whole  evaporating  surface  of  stagnant  and  pestilential 
matter  beneath  the  houses  and  streets  of  the  metropolis  has 
been  estimated  to  be  equal  to  a  canal  10  miles  long.  50  feet 
w^ide,  and  6  feet  deep,  and  if  spread  out  6  inches  in  thickness 
Mould  form  a  pestilential  swamp  800  acres  in  extent,  being 
nearly  three  times  as  large  a  surface  as  the  whole  population  of 
London  could  lie  down  upon."  He  does  not  attempt  to  estimate 
how  many  "  colonies  "  of  bacteria  it  would  accommodate.  In  a 
more  detailed  report,  amongst  other  equally  impressive  cases,  he 
states  with  reference  to  a  certain  dwelling  house  in  London  that 
''  the  basement  is  flooded  to  a  height  of  3  feet,  with  excrement, 
ashes,  and  dead  animals  and  other  offal  saturated  with  filthy 
Avater."  It  is  not  surprising  to  hear  in  the  same  report  that 
out  of  877  patients  then  in  the  London  Fever  Hospital,  211 
cases  came  from  this  locality !  One  can  scarcely  believe  that 
such  a  condition  of  things  could  have  existed  so  recently,  and 
that  in  a  short  sixty  years  such  a  remarkable  change  could  have 
been  effected. 

The  scientific  construction  of  drains  and  sewers  is  now  an 
accomplished  fact,  improvements  in  house  drainage  and  fittings 
are  making  almost  daily  strides,  the  supply  of  potable  water 
from  shallow  impure  wells  is  almost  a  thing  of  the  past,  as  is 
also  its  storage  in  improper  receptacles.     The  economical,  and 
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at  the  same  time  efficient  paving  or  metallinrr  of  our  roadways 
is  rcceivino;  close  attention,  the  sewage  as  it  emerges  from  the 
sewers  need  no  k)nger  |)()lhite  our  rivers  or  streams,  but  can  be 
dealt  with  in  an  endless  variety  of  ways;  the  lighting  of  otu* 
streets  i)y  electi'icity  or  ini])roved  gas  burners  points  almost  to 
the  prolongation  of  the  light  of  d:iy,  and  advances  have  been 
and  are  being  made  in  every  branch  of  the  profession  to  which 
we  belong. 

Much  has  been  done  in  the  past,  but  much  remains  to  be 
acconii)lislied  in  the  future.  Our  sewers,  scientifically  as  they 
are  constructed,  still  recpiire  improvement,  if  not  in  their  shape, 
in  the  materials  with  which  they  are  constructed,  and  the 
question  of  their  proper  ventilation  is  still  a  long  way  off 
a  settlement.  The  debateable  question  of  the  best  method  of 
sewage  disposal  still  exercises  our  minds,  and  the  "  waste-not  " 
faction  still  clamour  that  no  system  which  lireaks  the  "food 
circle  "  can  be  correct.  Greater  simplicity  is  still  ref[uired  in 
the  sanitary  arrangements  of  the  dwelling,  and  the  pro])er  and 
economical  housing  of  the  working  classes  is  still  an  unsolved 
problem.  We  have  not  yet  found  a  pavement  which  complies 
with  all  our  requirements,  as  if  durable  it  is  slippery,  or  if  not 
sli])pery  it  is  noisy.  Our  street  lighting  is  by  no  means  satis- 
factory, and  the  controversy  between  gas  and  electricity  is 
by  no  means  settled.  These  and  many  other  points  show  us 
that  there  are  many  fields  still  open  for  discovery  and 
improvement.  Nature  hides  her  secrets  very  jealously  from 
our  search,  and  they  are  only  dragged  forth  by  patient 
investigation,  experiment,  and  toil. 

Take  the  spade  of  Perseverance, 

Dig  the  field  of  Progress  wide  ; 
Every  blinding  root  of  error 
Harrow  up  and  cast  aside. 

What  I  have  desired  to  convey  to  you  in  this  very  imperfect 
address  is  that  the  knowledge  which  a  Mtuiicipal  or  County 
Engineer  should  possess  is  almost  without  limit,  as  it  is  not 
possible  to  say  on  what  question  he  may  at  any  time  be  called 
upon  to  advise  the  local  authority.  Tt  is  therefore,  I  venture  to 
think,  of  the  greatest  importance  that  this  otlicer  should  have 
ample  opportunities  of  enlarging  the  scope  of  his  knowledge  and 
experience  by  intercourse  with  his  professional  brethren,  and  by 
visiting  other  towns  and  localities,  and  by  the  inspection  of 
engineering  works.  It  is  just  such  Conferences  as  this  whieh 
we  are  now  holding  tiiat  tend  greatly  to  enlarge  our  knowledge 
and  our  ideas,  for  it  enables  us  to  come  together  and  exchange 
our  different  views  of  professional  subjects,  to  try  and  learn 
what  others  know,  to  avoid  mistakes  that  others  have  matle,  to 
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submit  our  theories  to  others,  to  hsteu  to  their  remarks  upon 
them,  and  generally  to  bestir  ourselves  to  keep  pace  with  all  the 
scientific  advancement  which  is  going  on  around  us.  I  do  not 
think  that  local  authorities  quite  realise  the  immense  benefit 
it  would  be  to  their  officers  and  to  the  communities  they  serve 
if  tliev  Avere  officially  sent  to  take  ])art  in  such  conferences 
as  this  we  are  now  holding,  or  to  the  meetings  of  the  In- 
corporated Association  of  Municipal  and  County  Engineers, 
which  are  held  throughout  the  year  at  different  localities 
in  the  United  Kingdom.  I  wish  local  authorities  would 
realise  that  such  meetings  tend  to  raise  the  views  and 
enlarge  the  ideas  of  their  officers,  and  that  the  knowledge 
acquired  at  such  conferences  can  but  benefit  the  ratepayers. 
Our  American  cousins  are  quite  alive  to  this  fact,  and 
consequently  meetings  and  conferences  are  always  largely 
attended  in  that  country  ;  in  addition  to  which  officers  out 
there,  who  hold  similar  positions  to  ours  in  this  country,  are 
frequently  sent  to  Europe  for  several  months  at  a  tinie  to  gain 
information  as  to  what  is  being  done  over  here.  The  result 
has  been  that  America  is  rapidly  gaining  upon  us  in  Sanitary 
Engineering  knowledge,  and  if  we  are  not  careful  may  pass  us 
in  the  race  where  at  present  we  are  in  the  A^an.  Nothing  is 
easier  than  to  get  into  a  self-satisfied  groove,  but  self-satisfaction 
meaiis  stagnation,  and  a  groove  gets  deeper  and  deeper.  I  will 
not  detain  you  longer.  AYe  have  met  together  for  the  discussion 
of  various  papers  of  considerable  interest  to  us  all,  and  which 
cannot  fail  to  advance  our  professional  knoAvledge.  It  is,  as  I 
have  said,  an  intense  pleasure  for  me  to  be  here,  and  I  thank 
you  for  the  hearing  you  have  given  to  my  address. 


On    "  Town    Refuse   and   Refuse   Destructors"   hij   C.    Jones, 

M.Inst.C.E. 


ABSTRACT. 

Town  refuse.     Material  to  be  dealt  with. 
Original  modes  of  treatment  not  now  tolerated. 
Late  unsatisfactory  legal   decision  as   to  the  responsibility  of 
Contractors  or  Local  Authorities. 

Best  mode  of  dealing  with  the  difficulty,  viz.,  "  Fire." 
Handling  the  material,  objectionable  and  unremunerative. 
Refuse  can  be  consumed,  or  nearly  all. 
Original  furnaces,  failures  owing  to  faulty  construction. 
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P'rver  Destructor,  1802. 

Warner  "  Perfectus  "    Destructor. 

Whiley's  "New  Destructor." 

Boulnols  iniproveirieiits  for  feeding,  &c. 

Conveyance  of  material  and  descri[)tion  of  method  of  feedlnij 
tlie  apparatus. 

Arran<:;ement  to  prevent  nuisance  from  dust  heinf^  Ijlown 
about,  and  for  y)reventing  the  temperature  in  flues  being  lowered. 

Residuum  and  its  value. 

Steam  producing-  power.     Opposition  to  erection  of  destructor. 

Site  for  same. 

Destructor,  may  be  built  anywhere  without  nuisance  being 
caused. 

Dr.  Stevenson's  opinion  as  to  Destructor  with  Cremator. 

Invention  of  Fume  Cremator,  and  description  of  same. 

At  Ealino;  sewage  sludtre  mixed  with  ashes  and  mixture 
destroyed  without  nuisance. 

Rejiort  of  F.  ]M.  Rimmington,  Esq.,  to  the  Corporation  of 
Bradford. 

Towns  where  steam  power  is  being  utilized,  and  purposes  fur 
which  it  is  used. 

Value  of  Destructor  on  Sanitary  grounds.  GeuL-ral 
conclusion. 


On'' Street  Gullies  and  Road  Cleansing,''''  hy  W.  B.  G.  Bennett, 
Assoc.M.Inst.C.E.,  Borough  Engineer,  Southampton. 

Having  frequently  found  in  the  course  of  my  experience  a  con- 
siderable difficulty  in  cleansing  efficaciously  the  modern  street 
gully  and  the  removal  of  road  slurry,  I  have  endeavoured  after 
much  attention  and  experiment  to  devise  some  improvement  to 
replace  the  present  road  gully  now  in  universal  use,  and  to 
facilitate  the  taking  uj)  and  removal  of  the  road  slurry  arising 
from  the  sweeping  of  the  carriageways. 

The  ordinary  street  gully  being  well  known  it  is  unnecessary 
for  me  to  enter  into  a  lengthened  description  of  the  same,  mure 
than  to  say,  the  primary  object  of  a  road  gully  is  brietly  to  pass 
the  rainfall  to  the  sewer,  and  intercept  the  road  detritus  ami 
other  matters  often  of  an  objectionable  nature,  and  prevent  their 
entrance  into  the  sewer.  For  this  purpose  it  is  generally  made 
with  a  catch-pit  of  various  dimensions  placed  at  certain  depths 
below  the  point  of  overflow  under  the  surface  of  the  road.     It  is 
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iisually  covered  at  the  level  of  the  street  channel  with  a  mov- 
able iron  gi'ating,  varying  in  dimensions  but  generally  about 
20  inches  by  15  inches,  which,  in  nearly  all  cases,  is  the  only 
means  of  access  to  the  same ;  through  this  small  opening  the 
whole  of  the  deposited  matter  has  to  be  dipped  out  from  the 
bottom  of  the  catch-pit  by  what  is  known  as  a  gully  tool,  an 
implement  A^ery  similar  to  a  ladle  attached  to  the  end  of  a  light 
rod  several  feet  long,  and  I  find,  however  expert  the  labourer 
may  be  in  manipulating  this  implement,  the  operation  is  one 
occupying  considerable  time,  and  as  every  ladle-full  has  to  be 
thrown  into  a  slurry  cart  the  operation  is  veiy  often  attended 
with  inconvenience  to  the  public,  besides  which  this  method  of 
cleansing  owing  to  the  construction  of  the  modem  gully  is  only 
palliative,  and  a  large  quantity  of  offensive  accumulation  is 
always  left  behind. 

To  minimise  the  insanitary  effect  of  this,  a  deodorising 
material  is  usually  thrown  into  the  pit  and  on  the  surface  of 
the  road  and  gi'ating,  as  may  be  frequently  seen  by  the  casual 
observer. 

My  experience  has  led  me  to  the  conclusion  that  to  efficaciously 
cleanse  a  road  gully,  it  must  be  constructed  so  as  to  permit  the 
deposited  matter  being  speedily,  entirely  and  constantly 
removed,  and  discharged  without  inconvenience  directly  into  a 
cart  or  other  appointed  conveyance,  and  upon  sanitary  grounds 
I  will  even  go  so  far  as  to  say  that  all  gullies  should  be  cleansed 
once  every  day,  especially  in  hot  weather ;  with  a  desire  to 
secure  this  desideratum,  I  have  devised  several  appliances.  I 
tenn  them  first,  the  "  Hydraulic  Self-cleansing  Street  Gully," 
briefly  described,  it  is  intended  for  use  in  places  where  water 
can  be  obtained  at  sufficient  pressure  from  the  toAAii  mains, 
and  is  arranged  to  be  self-emptying  as  well  as  self-cleansing  ; 
the  modus  operandi  is  as  follows  : — When  the  mud  cart  arrives 
at  the  point  where  the  gully  is  fixed,  the  man  turns  back  the 
grate,  and  opens  the  water  tap,  when  the  mud  container  rises 
automatically  and  tips  its  contents  into  the  cart,  which  opera- 
tion being  completed,  the  water  tap  is  reversed  and  the  dirt 
container  retires  to  its  place,  the  exhaust  water  doing  duty  a 
second  time  in  cleansing  the  gully  pit.  A  provision  is  also 
made  to  flush  out  the  container  with  clean  water. 

At  Sou.thampton,  wliere  three  miles  of  air  main  is  laid  in 
the  streets  in  connection  with  the  Shone  System  of  Sewerage, 
from  which  service  connections  can  easily  be  laid  on,  the  waste 
heat  from  the  combustion  of  the  house  refuse  in  a  Destructor 
being  utilized  as  the  motor  required  for  compressing  the  air, 
I  operate  one  of  these  gullies  by  compressed  air. 

From  the  tabulated  statement  of  replies  which  I  received,  it 
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could  bo  seen  tliat  in  nearly  all  the  towns  enumerated,  the 
I'ully  tool  mentioned  in  this  paper  is  the  only  ap[)liance  uscfl, 
and  that  once  a  fortnight  ajjpears  to  be  the  time  for  cleansing 
the  galHes,  but  in  some  j)laces,  monthly. 

Movable  dirt  boxes  have  been  iiiti'oduced  in  several  instances, 
this  being  an  advance  in  the  right  direction. 

Another  purpose  for  which  these  hydraulic,  and  I  may  also 
say  pneumatic,  gullies  may  be  used,  and  which  will  esj)ecially 
commend  them  to  those  who  are  responsible  for  the  cleansing  of 
roads,  is  their  capability  of  taking  up  quickly  and  cleanly,  and 
discharging  directly  into  the  carts  the  slurry  swei)t  from  off  the 
roads,  thereby  obviating  the  accumulative  sweepings  remaining 
in  the  streets,  and  the  manual  labour  required  for  scooping  up 
and  throwing  this  liquid  mud  unj)rotected  into  the  carts,  which 
is  now  tlie  connnon  practice,  often  resulting  in  annoyance  to 
the  public.  These  gullies  therefore  become  an  excellent  adjunct 
to  the  horse  sweeping  machines,  and  tend  greatly  to  reduce  the 
number  of  their  attendant  carts,  consequently  enabling  more 
work  to  be  performed  by  them.  When  re([uired  for  this  service 
the  gullies  can  be  obtained  of  suitable  dimensions  with  specially 
arranged  tipping  gear^  and  placed  in  the  roadway  or  other 
places  at  convenient  intervals  for  the  purpose  of  the  work. 

My  researches  also  lead  me  to  the  further  conclusion  that  it 
may  be  possible  in  a  general  system  of  rrainfall  drainage  for 
towns,  instead  of  constructing  large  gullies  of  the  catch-pit 
type  now  in  general  use,  to  put  down  small  chambers  about 
two  feet  square  and  twelve  or  eighteen  inches  deep,  covered 
with  ordinary  iron  grating  in  the  channel,  and  connections  with 
stoneware  pipes,  unobstructed  by  traps,  direct  to  a  main  rainfall 
sewer,  which  may  at  any  convenient  place  be  intercepted  by 
one  of  the  self-cleansing  street  gullies,  of  suitable  dimensions, 
and  the  combined  contents  of  the  several  chambers  received 
into  it  and  discharged  at  one  operation.  This  arrangement 
would  be  found  very  convenient  in  places  where  a  cluster  of 
gullies  are  necessary,  as  for  instance,  a  circus,  or  any  jtlace 
formed  by  the  junction  of  several  streets. 

Another  ai»))liance  (which  was  shown  by  a  full  size  working 
model)  has  been  devised  for  use  in  towns  where  water  or  air 
motor  cannot  be  obtained. 

The  casing  for  the  hydraulic  gullies  I  have  constructed  of 
concrete,  made  in  moulds  to  the  dimensions  retpiired,  with 
clinkers  from  the  lli'fuse  Destructor  mixed  with  a  proper 
l)roportion  of  Portland  cement. 
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ADDEESS 

BY 

PKOF.    A.  TA^YNTER    BLYTH. 

PBESIDE>'T    OF    THE    CO>'FEBEXCE. 


The  Sanitarv  Institute  has  at  length  attained  its  proper 
position.  It  is  confessedly  the  chief  society  in  the  kingdom 
having  for  its  main  object  the  furtherance  of  all  knowledge 
relating  to  the  prevention  of  disease ;  it  watches  over  and  pro- 
motes health  legislation ;  it  encourages  and  rewards  invention, 
bv  its  museums,  by  its  exhibitions,  and  by  its  congresses ; 
but,  according  to  my  idea,  its  chief  claim  for  continued  and 
prosperous  existence  is  its  gi'eat  services  in  hygienic  educa- 
tion. The  Institute  is  the  first  bodj  which  ever  organized 
permanently  educational  lectures  with  the  express  piu'pose  of 
giving  the  necessary  technical  knowledge  to  inspectors.  These 
educational  courses  have  not  been  confined  to  the  metropolis, 
but  have  been  established  in  nearly  all  the  great  population 
centres,  and  most  of  the  County  Councils  have  been  induced  to 
set  aside  a  portion  of  the  educational  grant  for  that  purpose ; 
nor  have  the  advantages  been  confined  to  inspectors.  In  each 
instance  a  fair  number  of  the  general  public  has  attended.  The 
results  of  this  general  diffusion  of  accurate  knowledge  on  the 
prevention  of  disease  are  incalculable,  for  the  fact  cannot  be 
too  widely  accepted,  that  sanitary  laws  in  advance  of  the 
average  mental  culture  of  the  people  are  so  many  dead  letters. 
In  Russia,  in  Turkey,  in  Spain,  and  many  other  parts  it  would 
be  quite  possible  to  enact  laws  superior  to  our  own  with 
regard  to  the  prevention  of  disease,  but  the  sanitary  condition 
of  the  countries  would  not  be  improved  to  a  great  exteiit :  for 
hygiene  begins  in  the  household  ;  it  must  be  imparted  by  parent 
to  child ;  its  precepts  must  be  lisped  at  the  mother's  knees,  and 
piped  in  infant  school ;  then,  and  then  only,  will  the  sanitary 
officers  of  any  country  get  the  hearty  co-operation  of  the  people. 
The    Institute    was    also    the    first    body    to    give    practical 
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embofliment  to  the  idea  that  raiuhMates  for  the  post  of 
inspector  should  be  tested  by  examination ;  it  is  at  present  the 
only  body  the  certificate  of  which  is  recofjni/X'd  by  the  Local 
Government  Board.  It  is  a  matter  of  <jeneral  knowledire  that 
other  examining;  bodies  are  in  existence  ;  as  yet  they  have  not 
received  otHcial  sanction,  and  whetlier  they  will  receive  it  I  know 
not ;  but  from  the  history  of  the  medical  profession  this  fact 
can  be  learned — that  it  is  not  to  the  interest  of  inspectors  to 
multiply  examininjr  boards.  There  are  some  thirty  or  forty 
bodies  which  are  capable  of  frrantinij  a  le<;al  qualification  to 
practice  medicine  in  the  three  kingdoms  ;  the  result  is  that  a 
vouno;  medical  man  thinks  he  is  bound  to  multiplv  his  denrees  : 
he  is  not  satisfied  with  the  cpialification  of  the  physicians  and 
surgeons,  but  considers  that  the  more  letters  he  has  after  his 
name,  the  better  the  chance  of  practice  or  of  appointments. 
He  passes  a  great  portion  of  the  best  years  of  his  life  in 
studying  for  examinations,  and  spends  no  small  portion  of  his 
substance,  the  final  result  being  neither  to  the  aihantaire  of 
himself  nor  to  that  of  the  community.  The  only  class  of 
persons  who  are  benefited  is  the  class  of  professional  examiners. 
Speaking  as  one  of  the  class  of  examiners,  it  is  to  my  personal 
interest  to  promote  and  foster  the  multiplication  of  all 
examining  boartls  ;  but  speaking  as  one  of  the  class  of  sanitary 
inspectors — for  each  health  officer,  by  virtue  of  his  office,  is  a 
sanitary  inspector — I  declare  no  less  emphatically  that  this 
multiplication  is  against  the  best  interests  of  the  sanitary 
inspectors.  How  the  medical  student  sighs  for  the  one  portal 
system,  and  how  the  medical  profession,  as  a  whole,  has 
endeavoured,  and  endeavoured  in  vain,  to  evolve  one  examining 
body  from  the  chaos  of  (|ualifving  bodies  is  to  be  read  in  the 
niedical  history  of  the  last  ten  years. 

Should  the  inspectors  sacrifice  their  interests  to  satisfy  the 
restless  ambition  of  a  few  discontented  spirits,  it  is  easv  to 
forecast  the  result.  AVithin  a  little  time  there  will  be  some 
dozen  examining  bodies,  and  the  ambitious  inspector  will  not  be 
satisfied  with  the  certificate  of  one  of  them,  but  he  will,  like 
the  young  medical  man,  take  two  or  three,  this  being  a  mere 
question  of  money.  The  certificates  themselves  will  be  une(]ual 
in  value,  some,  as  in  the  analogous  case  of  medical  degrees,  will 
be  of  high  value,  others  of  low  value  ;  but  neither  the  public 
nor  the  local  authorities  will  appreciate  these  differences. 
A  man  holding  a  certificate  of  the  lower  kind  will  be  equal  in 
their  eyes,  so  far  as  qualification  goes,  to  the  certificated  man 
who  passed  through  the  examination  of  the  stricter.  Besides 
which  the  multiplication  of  examining  bodies  has  of  itself  a 
tendency  to  increase  the  number  of  certificated  men ;  anil  the 
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greater  tlie  number  of  certificated  men,  the  greater  competition 
for  appointments,  and  the  greater  the  competition,  other  things 
being  equal,  the  lower  the  salary.  The  progressive  stiffening 
of  the  Institute's  examination  has  had  the  good  effect  of  greatly 
diminishing  the  number  of  applicants  for  an  advertised  berth. 
In  the  old  davs  every  clerk,  plumber,  builder,  and  out-of-work 
loafer  Avould  answer  an  advertisement,  but  the  condition 
enforced  by  the  majority  of  local  authorities  that  a  man  must 
have  the  certificate  of  the  Institute  has  altered  all  this.  Kow 
the  local  authority,  thanks  to  the  Institute,  has  only  to  select 
the  man  whom  they  think  most  suitable  from  a  comparati\'ely- 
speaking  small  and  select  body. 

Having  been  placed  by  virtue  of  a  qualifying  examination  on 
a  similar  basis  to  that  of  the  pharmaceutical  chemist,  the 
modern  sanitary  inspector  has  a  definite  position  to  maintain ; 
in  his  hands,  to  a  great  extent,  lies  the  future  of  the  public 
health  service,  and  therefore  I  will  next  make  a  few  observations 
on  the  subject  of  "  conduct."  In  the  sense  I  am  using  the 
term  "  conduct,"  it  is  almost  synonymous  with  "  manners." 
Conduct  is  distinct  from  ability,  and  from  even  morality. 
Talent  is  an  endowment  at  birth,  which  may  be  cultivated,  but 
never  acquired.  Good  or  bad  morals  are  also,  to  a  larger 
extent  than  teachers  of  religion  will  allow,  engrained  and  built 
into  the  system  ;  the  possession  of  ancestors,  the  majority  of 
whom  have  been  good  and  virtuous,  who  have  had  healthy 
minds  and  healthy  bodies,  is  a  gift  of  value  unsurpassed.  But 
good  manners  are  capable  of  being  acquired  by  all,  and  a  man 
is  judged  by  those  with  whom  he  comes  into  casual  contact  in 
the  daily  routine  of  duty  almost  entirely  by  his  courtesy  or 
otherwise.  "NMiether  the  large  powers  of  entry  into  the 
Englishman's  castle,  and  the  ])owers  of  interference  with 
personal  liberty  of  the  subject  which  the  inspector  possesses, 
can  be  beneficially  increased  will  depend  upon  the  conduct  of 
inspectors  individually  and  collectively.  Power  can  only  safely 
be  given  to  those  who  prove  themsehes  fit  to  exercise  it.  Of  all 
nations,  the  English  are  most  tenacious  of  the  ])rinciple  of  the 
privacy,  even  the  sanctity,  of  the  home ;  and  this  princij)le  is 
outraged  if  an  official  enters  without  knocking,  without 
permission,  and  with  hat-covered  head.  Let  a  home  be  a 
room  with  dirt-begrimed  windows,  tenanted  with  squalor  and 
misery,  the  furniture  a  broken  chair,  the  bed  a  heap  of  rags, 
yet  I  advise  inspectors,  as  a  matter  of  policy,  to  use  due 
ceremony  on  entering,  such  as  they  would  on  entering  the 
threshold  of  the  clean  and  wealthy.  Emerson  took  his  hat  off 
to  a  flower  as  the  emblem  of  beauty,  and  an  outward  sign  of 
homage  may  well  be  given,  not  out  of  respect  to  the  rags  or  the 
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K(|ualor,  Lut  as  a  rccofrnition  of  tlie  j)rincij)le  of  liome  sanctity. 
Tlie  jjropriety  of  a  silent  tread  and  soft  voice  in  the  presence 
of  sickness  or  soirovv  is  too  o])vious  to  need  more  than  mention. 
Speecli  is  silver,  silence  is  _ii;old,  says  the  proverh,  so  it  is  only 
excejttional  that  an  inspector  recpiires  to  liaranf;ne  siiniers 
against  statute  or  bye-law.  His  duty  begins  with  oljservation, 
it  ends  Avith  report.  Censure  where  there  should  be  connnenda- 
tion,  abuse  from  owners,  temptation  from  those  who  would  veil 
bad  material  or  work  with  a  bribe,  and,  worse  than  all,  false 
accusation,  are  troubles  some  or  all  of  which  the  inspector  is 
likely  to  encounter,  and  demand  the  exercise  of  the  utmost 
patience,  the  utmost  self-control.  A  man's  temper  is  not  always 
self-governable,  but  self-control  by  continual  exercise  can  be 
certainly  improved.  In  a  dis])ute  it  must  be  remembered  that 
the  man  w  ho  preserves,  has  an  advantage  over  the  man  who  has 
lost,  his  temj)er,  similar  to  the  advantage  of  a  sober  over  a 
drunken  man.  If  the  softer  answer  that  turns  away  wratli 
prevails  not,  take  refuge  in  silence,  for  it  takes  two  to  cpiairel. 
The  inspector's  qualities  an?  sorely  tried  by  "accusation." 
I  regret  to  remark  that  the  majority  of  local  authorities  have 
shown  themselves  incajiable  of  making  just  inquiry  into 
charges  against  officers.  Whenever  a  local  authority  has  to 
investigate  a  charge  so  serious  that  it  niay  involve  loss  of 
character  or  otfice,  the  authority  is  practically  a  court  of  justice, 
and  should  never  forget  the  elementary  ]»rinciples  of  justice, 
viz.,  that  the  charge  should  be  definite,  not  general  and 
indefinite ;  that  the  accused  should  have  a  copy  in  writing  of 
the  charge  ;  that  he  should  be  present  during  the  whole  time 
that  w^itnesses  for  or  against  him  are  examined  ;  that  he  should 
have  an  opportunity  of  cross-examining  the  witnesses,  and 
ample  facility  for  preparing  his  defence.  So  little  have  these 
])rinci})les  been  followed,  that  it  has  happened  more  than  once 
that  a  local  authority,  actually  in  the  absence  of  the  otiicer, 
has  investigated  a  charge,  considered  it  proved  without  hearing 
the  other  side,  and  passed  a  vote  of  censure. 


On  ^^The  Projyriety  of  Or(ja7iiziiifj  Saiiitarf/  Inspectors  or  Inspectors 
of  Nuisances  who  are  the  Holders  of  Recognized  Cerdjicates,'^ 
hy  W.  Parsons. 

ABSTRACT. 

Mr.  Parsons'  reference  was  made  to  the  requirements  of  the 
London  Public  Health  Act,  and  particularly  to  that  portion 
providing  that  Inspectors  should  be  the  holders  of  a  certificate 
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approved  by  the  Local  Government  Board  ;  and  that  shice  the 
passing  of  this  Act  the  Sanitary  Institute  had  been  recognized 
as  the  examining  body. 

A  meeting  was  convened  in  April,  1892,  at  "which  the 
following  resolutions  were  passed  : — 

"That  whilst  recognizing  the  parental  care  other  examining 
bodies  desired  to  oifer  the  Sanitary  Inspector,  we  are  of  opinion 
that  The  Sanitary  Institute  is  quite  capable  of  completing  the 
work  it  originated,  and  that  we  feel  ourselves  indebted  to  that 
body  as  the  pioneers  of  granting  certificates,  and  for  the  noble 
work  they  have  already  achieved  in  not  only  raising  the  status  of 
Sanitary  Inspectors,  but  in  studying  tlie  interests  of  the  ]")ublic 
generally;  and  their  certificate  is  definitely  recognized  by  no 
less  than  twenty-seven  Metropolitan  Local  Authorities,  seventy 
provincial,  and  one  colonial ;  and  that  an  institute  be  formed 
and  designated  the  Institute  of  Certificated  Sanitary  Inspectors, 
the  objects  being  to  raise  tlie  status  of  certificated  Sanitary 
Inspectors,  and  to  devote  itself  to  the  advancement  of  Sanitary 
science  and  the  dissemination  of  Sanitary  knowledge  among  its 
members  and  the  general  public." 

"  That  the  Institution  consist  of  Fellows,  being  persons  of 
distinction  and  scientific  eminence ;  Members,  who  hold,  or 
have  held,  public  appointment  for  three  years  and  vipwards,  and 
possess  the  recognized  Certificate  ;  Associates,  hohling  public 
appointment  for  a  less  term  and  holding  Certificate,  who  shall 
be  eligible  for  Membership  after  ha\ang  held  office  for  the 
qualifying  period,  or  those  holding  Certificate  and  not  a  public 
appointment,  upon  the  production  of  two  testimonials,  to  be 
approved." 

Mr.  Parsons  then  explained  that  the  Institute  of  Certificated 
Sanitary  Inspectors  had  received  in  response  to  a  memorial 
presented,  the  recognition  of  the  Sanitary  Institute  together 
with  other  privilejxes.  He  dwelt  on  the  great  advantage  arising 
from  the  blending  of  theoretical  with  practical  knowledge  of 
Sanitation,  and  its  necessity  as  a  qualification  of  competency. 


"  Dijficnlties   in  the  Prevention    of  Infectious  Diseafe,''^  by 
S.   C.  G.  Fairchild,  Sanitary  Inspector,  Clapham. 

ABSTRACT. 

Although  considerable  progress  has  been  made  in  the  protec- 
tion of  the  public   by  the  passing  of   The  Infectious  Disease 
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Notification  Act,  The  Disease  Prevention  Act,  and  The  Public 
Health  (Lc)ncloii)  Act,  there  are  details  in  the  workin<x  of  these 
measures  which,  if  not  carried  out  promptly  and  thorouf^hly, 
take  from  tlu'  public  that  proter-tion  intended  tf)  be  given. 

The  section  dealiuii  with  notificatii)ii  of  infectious  disease  bv 
the  head  of  the  family,  &c.,  is  seldom  carried  out  in  many 
districts,  thereby  a  loss  of  time  takes  place  before  any  steps  can 
be  taken  by  the  Sanitary  authority;  for  it  frequently  happens 
that  several  hours,  if  not  a  dav  or  two,  elapse  before  tlie  notifi- 
cation from  the  medical  ])ractitioner  in  attendance  is  received  by 
the]Medical  Officer  of  Health;  durinn;  this  time  the  patient  may 
have  been  in  contact  with  the  other  members  of  the  family 
without  anythinp;  beino;  done  towards  isolation.  Nor  is  it 
possible  to  prevent  children  from  fjoinp;  to  school.  If  every 
Sanitary  authority  insisted  upon  the  notification  from  the  head 
of  the  familv  a  large  number  of  cases  of  infectious  disease  would 
be  prevented. 

The  regulations  of  the  Educational  Department  in  connection 
with  school  attendance  affecting  the  teachers'  reputation,  some 
teachers  resort  to  all  manner  of  expedients  to  get  the  children 
to  school  with  little  regard  to  the  dangers  that  may  arise,  and 
occasionally  parents  deliberately  send  their  children  to  school 
from  infected  houses. 

One  of  the  difficulties  to  contend  with  is  the  opposition  of 
some  people  to  the  hospital.  Patients  are  kept  at  home  in 
houses  that  are  totally  unfit  for  the  purposes  of  separation, 
nor  can  the  inmates  always  be  trusted  to  carry  out  anything 
like  proper  isolation  ;  and  it  is  to  be  regretted  that  there  are  a 
few  medical  practitioners  who  do  not  use  their  influence  to 
assist  the  sanitary  officers. 

It  would  greatly  assist  in  carrying  out  disinfection  if  the 
medical  gentleman  attending  infectious  cases  kept  at  liome, 
Avas  obligated  to  notify  the  recovery  of  the  patient. 

In  disinfecting  it  is  impossible  to  be  always  certain  that 
every  infected  article  is  placed  in  contact  with  the  vapours  in 
iise.  ^[anv  persons  believe  that  disinfection  means  destruction, 
consequently  many  infected  articles  are  ])urposely  removeil. 

Many  of  the  difficulties  in  the  j)reventionof  infectious  disease 
are  simply  the  residt  of  ignorance  and  prejudice,  and  may  be 
remedied  in  a  few  years  bv  making  Hytriene  a  compulsory 
subject  in  every  school  throughout  the  Kingdom. 
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0)1  "  The  Sanitary  Institute  and  its  Relation  to  Sanitary  Inspec- 
tors, ic'ilh  a  Resolution,''  by  W.  H.  Wells. 

ABSTRACT. 

In  addition  to  admitting  Sanitary  Inspectors  to  an  active  part 
in  the  work  of  the  Congress,  1  propose  briefly  to  indicate 
some  fnrther  steps  ■\vhicli  1  consider  the  Institute  should  take 
in  the  interest  of  the  Inspector  and  his  work. 

1.  Membership  of  the  Institute  should  be  open  to  the  Chief 
Inspectors  of  the  large  cities  and  towns,  and  to  elect  repre- 
sentatives of  the  various  associations  of  Inspectors  in  the 
kingdom. 

2.  That  at  least  two  seats  on  the  Council  of  the  Institute 
should  be  provided  for  and  occupied  by  Inspectors. 

These  two  jn-opositions  aim  at  providing  a  channel  along 
which  the  views  of  Sanitary  Inspectors  could  be  conveyed  to 
the  very  heart  of  the  Institute. 

3.  That  certificates  of  a  higher  grade  be  established.  With 
the  present  certificate  men  of  great  experience  and  ability  rank 
no  higher  than  the  mere  novice  fresh  from  the  cram.  The 
addition  I  suggest  would  result  in  elevating  the  status  and 
dignity  of  the  Sanitary  Inspector,  attracting  all  as  it  would,  to 
a  continued  effort  of  self-improvement,  and  bringing  out  into 
prominence  from  the  rank  and  tile  those  men  who  by  their 
ability  and  perseverance  render  themselves  worthy  of  the 
distinction. 

It  has  been  stated  by  some  that  the  Inspector  has  too  much 
to  do;  I  am  not  of  that  opinion,  and  to  my  mind  the  fact  that 
so  much  is  required  of  him  does  but  indicate  how^  useful  to  the 
local  authorities,  and  ratepayers  generally,  the  Inspector  can  be. 
I  strongly  deprecate  any  suggestion  for  narrow^ing  the  field  of  his 
labour,  nay,  rather  I  w^ould  increase  it  still  more  by  making  him 
responsible  for  the  efficiency  of  the  drains  and  sanitary  fittings 
of  all  new  houses,  and  place  under  his  supervision  the  scavenging 
of  the  streets,  collection  of  house  refuse,  and  management  of 
the  destructors.  The  advanced  certificate  I  propose  should  not 
only  require  a  theoretical  acquaintance  with  these  latter  duties 
but  a  sound  practical  knowledge,  only  to  be  gained  by  actual 
experience. 

4.  That  the  Institute,  prior  to  each  Congress,  issue  a  circular 
to  every  local  authority,  requesting  them  to  send  their  Inspector 
of  Nuisances  to  the  meeting  and  pay  his  expenses. 

If  the  Institute  is  to  do  all  the  educational  good  it  can  it 
should,  in  addition  to  its  other  functions,  aim  at   gathering 
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around  it  once  a  year  all  tlie  Health  Officers  that  circumstances 
will  permit  of  heinfj  spared  for  a  week  from  their  duty. 

I  su<:<;est  this  in  the  hope  that  somethin<r  practicable  may  he 
done  in  the  direction  of  enahliiiff  those  to  attend  whose  far  too 
meafrre  salaries  at  presmt  prevent  their  so  doinfr.  It  cainiot  be 
said  that  so  small  a  charge  would  be  imj)roperIy  laid  u]ion  the 
rates,  as  all  increase  in  the  efficiency  of  a  Health  Officer  is 
reflected  directly  in  good  upon  the  ratepayer,  and  if  national 
health  has  any  money  value  at  all,  no  reasonable  cost  shoidd  be 
spared  by  the  nation  in  increasing  the  op|)ortunities  for  the 
technical  and  scientific  education  of  those  upon  whose  advice  the 
nation  relies,  and  I  do  not  hesitate  to  give  a  high  position 
amongst  this  group  of  public  officers  to  the  humble  Inspector  of 
Nuisances. 

0.  The  last  and  most  important  suggestion  of  all  which  I  have 
to  make  is  that  The  i^anitary  Institute  shotdd  undertake, 
through  the  proper  channel,  to  induce  the  legislature  with  all 
possible  speed  to  codify,  simplify,  and  otherwise  improve  anrl 
extend  the  Sanitary  law  of  the  kingdom,  as  applied  at  any  rate 
to  EnHand  and  Wales. 

Lawyers  who  have  at  different  times  to  plead  on  both  sides 
of  a  question  may  rejoice  in  double  meanings,  argumentative 
definitions,  ancl  multitudinous  piecemeal  legislatit)n,  but  from 
our  point  of  view  these  things  are  to  be  deplored  ;  the  Sanitary 
law  of  the  land  is  a  disgrace  to  a  country  professing  to  lead  in 
such  matters.  The  anomalies,  shortcomings,  and  contradictions 
in  our  Sanitary  statutes  are  patent  to  all  of  us,  and  yet  we  sit 
with  folded  hands  praying  for  some  one  to  do  something,  and 
feeling  thankful  and  hopeful  when  a  disjointed  fragment  or 
two  of  improvement  is  now  and  then  thrown  to  us,  whilst, we 
make  not  the  slightest  apparent  combined  effort  to  force  on  a 
radical  reconstruction  of  the  entire  book. 

The  latest  effort,  the  Public  Health  Act  of  ISDl,  was  con- 
fined in  its  application  to  London,  thus  legislating  for  a 
portion  of  the  country  only,  which  is  another  incomprehensible 
feature  in  the  wisdom  of  our  law-givers.  Why  are  we  all  so 
hungry,  so  patient,  so  dependent,  anil  so  helpless  ?  AVe  have 
by  this  time  had  experience  enough  to  know  fairly  well  what 
this  country  needs  in  the  way  of  Sanitary  legal  powers,  and  we, 
with  the  town  clerks,  the  surveyors,  the  medical  officers,  and 
with  the  Sanitary  Institute  at  our  head,  ]H)ssess  the  brains  from 
which  the  needed  reformation  shoLild  in  the  first  instance  evolve. 
Surely  our  memi)ers  of  Parliament  are  not  pedestalled  aloof 
from  a  personal  knowledge  of  our  country's  neetl  in  this  respect, 
or  is  it  that  when  in  remote  moments  of  zeal  for  the  country's 
hygienic  weal  they  call  around  them  in  secret  corners  advisers 
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of  narrow  vision,  as  the  slow,  jerky,  and  imperfect  additions  to 
our  Sanitary  law  would  imjdy  V 

I  believe  that  our  legislators  are  ever  read}^  Ireland  not- 
withstanding, to  give  prominent  consideration  to  the  health  laAvs 
of  our  land.  The  fault  that  it  is  not  successful  lies  at  the  feet 
of  our  local  executive  officers,  who  inanely  grumble  and  struggle 
on,  attempting  to  combat  disease  and  death  by  the  aid  of  a 
little  law,  much  exercise  of  persuasive  genius,  and  terrorising 
the  ignorant  with  an  exhibition  of  assumed  power.  This  is  far 
from  being  as  it  should  be ;  tact,  persuasion,  and  the  power  to 
morally  convince,  should  always  be  to  the  fore,  but  the  strong 
clear  authority  of  the  law  should  ever  be  behind  to  sup]3ort 
tlie  efforts  of  the  sanitary  officer,  and  who  more  clearly  than 
he  who  has  experienced  rebuffs  and  defeat,  can  point  out  the 
w^eak  places  which  need  the  support  of  legal  power'? 

My  proposition  in  this  regard  is,  that  the  Sanitary  Institute 
call  around  it  men  well  versed  in  the  execution  of  existing 
statutes,  and  after  accumulatincj  and  discussing  the  various 
points  involved,  formulate  a  comprehensive  draft  of  such  an 
Act  as  will,  so  far  as  possible,  I'emove  all  existing  anomalies, 
contradictions,  weaknesses  and  difficulties,  and  for  the  Institute 
to  do  its  utmost  to  obtain  the  enactment  thereof. 

I  propose  the  following  resolutions  that  The  Sanitary  Institute 
be  requested  to  consider  : — 

1.  The  admission  of  Sanitary  Inspectors  to  the  membership 
of  the  Institute. 

2.  The  admission  of  Sanitary  Inspectors  to  the  Council  of 
the  Institute. 

3.  The  establishment  of  a  Certificate  of  Competency  for 
Sanitary  Inspectors  of  higher  grade  than  the  present  one, 
and  its  division  into  three  classes — 2nd,  1st,  and  Honours. 

The  present  Certificate  to  be  styled  Elementary. 

4.  That  the  Institute  request  each  Authority  at  its  own  cost 
to  annually  send  to  Congress  its  Inspector  of  Nuisances. 

5.  That  the  Institute  form  a  committee  for  the  drafting  of  a 
Model  Sanitary  Statute,  and  do  all  in  its  power  to  accomplish 
its  enactment.  Said  committee  to  include,  by  invitation  of  the 
Institute,  such  Local  Government  Officers  in  England  and 
Wales  as  would  in  their  opinion  be  useful,  whether  such  officers 
are  members  of  the  Institute  or  not. 


Eesolution  No.  3,  after  a  full  discussion  of  the  subject,  was 
not  carried ;   for  other  resolutions  see  page  346. 
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^^  Siijieraiinvation  for  Sanitarij  luHpectorti,,^^  hy  J.  L.  Bkll. 

I  A.^I  fully  awan;  tliat  the  suLjeot  of  Superaniuiati<jn  has  been 
brought  forward  on  more  than  one  occasion,  but  at  tlie  same 
time  I  consider  it  such  a  vital  question  that  it  should  not  be 
allowed  to  di'op. 

If  any  one  is,  or  any  body  of  men  are,  entitled  to  be  con- 
sidered in  their  old  age,  I  contend  it  is  the  Sanitary  Inspectors. 

The  officers  and  men  of  the  army  and  navy  are  entitled  to 
pensions  on  completing  their  term  of  service,  yet  the  Sanitary 
Inspectors  have  nothing  to  look  foi'ward  to  when  they  are  no 
longer  able  to  work. 

They  are  surrounded  by  as  many  dangers  as  our  fighting 
forces,  dangers  which  cannot  be  seen  to  be  grappled  with.  In 
giving  advice  in  houses  where  some  virulent  disease  is  preva- 
lent, or  inspecting  a  district  where  some  dangerous  disease  is 
epielemic,  or  in  removing  patients  to  hospital,  oftentimes 
carrying  them  in  their  arms  some  distance,  and  then  nursing 
them  in  the  ambulance,  these,  I  say,  place  the  lives  c-f  In- 
spectors in  as  much  jeopardy  as  a  soldier  on  a  field  of  battle. 

Then  why  should  the  officers  in  the  Civil  Services  be  entitled 
to  pensions'?  their  duties  are  not  harder  or  more  dangerous 
than  an  Inspector's,  and  their  pay  is  better.  It  is  simjdy  the 
fact  that  they  are  Government  servants. 

Again,  look  at  the  officials  under  the  Poor  Law  Board  ;  they 
are  entitled  (on  the  recommendation  of  the  Guardians  and 
the  approval  of  the  Local  Government  Board)  to  j^ensions  or 
superannuation.  Surely  an  Inspector,  or  say  any  official  under 
a  Local  Authority,  after  having  spent  the  best  years  in  its 
employ  and  being  too  old  for  work,  ought  to  be  able  to  resign 
and  receive  some  recompense  for  his  length  of  service.  ^Masters 
of  Workhouses  (whose  lives,  as  a  rule,  are  far  more  ha])py  than 
an  Inspector's)  with  nice  quarters  to  live  in,  good  food,  tScc, 
and  plenty  to  wait  on  them,  collectors,  relieving  officers,  drill 
masters,  porters,  &c.,  they,  if  they  behave  themselves,  are  sure 
of  being  provided  for  when  old  age  creeps  on.  I  have  never 
yet  been  able  to  see  where  the  difterence  comes  in  between  an 
official  under  the  Poor  Law  and  one  under  a  Corporation, 
excepting  that  the  Poor  Law  official  is  the  more  favoured  of 
the  two. 

Again,  officials  under  the  Lunacy  Law  are  given  pensions  by 
the  County  Councils  or  Courts  of  Quarter  Sessions. 

With  regard  to  the  l\)lice  Force  1  have  nothing  to  say 
against  their  Superannuation,  as  they  contribute  to  the  fund  a 
portion  of  their  own  salaries.     Their  widows,  too,  are  somewhat 
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provided  for,  for  in  case  of  death  the  -widow,  in  some  instances, 
obtains  one  year's  pay.  Whoever  heard  of  an  Inspector's 
widow  being  paid  a  year's  salary  if  perchance  the  hnsband  con- 
tracted in  the  execution  of  his  duty,  say,  cholera,  small-pox, 
or  diphtheria,  and  died  from  the  effects  of  it. 

I  propose  that  a  deputation  should  be  formed  to  wait  upon 
the  Local  Government  Board  to  urge  our  claims  to  pensions, 
and  also  the  desirability  of  our  being  appointed  immediately 
under  the  control  of  the  Local  Government  Beard. 

Li  the  event  of  our  not  succeeding  in  getting  direct  super- 
annuation, I  would  suggest  that  a  fund  should  be  formed  to 
which  the  Inspectors  should  pay  a  part,  and  to  which  it  should 
be  compulsory  for  Local  Authorities  to  contribute. 

Mr.  Boulnois,  City  Engineer  for  Liverpool,  in  his  Municipal 
and  Sanitary  Engineers'  Hand-book,  has  sketched  a  scheme 
for  the  superannuation  of  Municipal  officials ;  the  principal 
points  are  as  follows  : — 

(1)  Officers   to    pay    into   a  fund    3^   per    cent,  of   their 

salaries. 

(2)  Corporations  to  pay  1|  per  cent.,  and  to  allow  4^  per 

cent,  compound  interest. 

(3)  Superannuation  to  be  on  a  fixed  scale,  say  -^  of  aver- 

age salary  for  the  last  ten  years,  multiplied  by  the 
number  of  years'  service.  The  officers  to  retire  at 
sixty  years  of  age. 

(4)  In  case  of  death  before  superannuation,  his  representa- 

tive to  drav^r  the  amount  standing  to  his  credit. 

(5)  In  case  of  voluntary  resignation,  the  officer  to  with- 

draw the  amount  standing  to  his  credit  without 
interest. 

(6)  In  case  of  dismissal,  the  officer  to  withdraw  his  own 

money  contributed,  but  not  the  Corporation  money 
or  any  interest. 

(7)  In  case  of  dismissal  for  fraud  the  whole  to  be  forfeited. 

(8)  In  case  of  long  illness,  advances  to  be  made  not  ex- 

ceeding one-fourth  of  the  sum  standing  to  the 
officer's  credit ;  this  sum  to  be  repaid  before  a 
second  advance  be  made. 

If  this  scheme,  or  some  modification  of  the  same,  was  to  be 
made  compulsory,  it  must  result  as  ^Ir.  Boulnois  says,  in  a 
better  feeling  between  officials  and  em])loyers,  with  the  proba- 
bility of  the  best  officials  being  retained,  as  they  would  have 
a  sum  of  money  at  stake  with  the  Corporation,  which  was 
increasintr  everv  vear. 
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Officials  would  also  be  relieved  of  anxiety  and  care  for  IJie 
futmx',  and  additional  security  would  Ije  ensured  in  case  of 
fraud  by  an  officer. 

The  Corporation  of  the  City  of  ^lancliester  has  devised  what 
is  called  a  "  Thrift  Fund,"  wliich  is  on  very  similar  lines  to 
Mr.  Boulnois'  scheme.  The  officials  in  this  case  pay  into  the 
fund  H.f  per  cent,  on  their  salaries,  and  the  city  1;^  per  cent., 
on  which  the  Corporation  allow  interest  and  compound  interest 
at  the  rate  of  4  per  cent.  At  the  age  of  sixty-five  years  the 
official  may  retire  and  withdraw  the  amount  standing  to  his 
credit,  with  interest  and  compound  interest  at  4  per  cent. 

I  find  if  a  man  is  appointed,  say  at  the  age  of  thirty,  at  a 
salary  of  £100  per  annum,  and  paid  into  this  Thrift  Fund  till 
he  was  sixty-five  years  of  age,  he  would  be  entitled  to  retire 
and  take  the  amount  standing  in  his  name,  which  would  be 
about  £380.  Of  the  two  schemes  I  have  mentioned,  in  the 
])lace  of  direct  superannuation  from  the  Local  Government 
Board,  I  consider  ^Ir.  Boulnois'  scheme  the  best,  and  I  see  no 
reason  why  it  should  not  be  successfully  worked. 

In  conclusion,  gentlemen,  first  of  all  we  must  be  united,  for 
without  union  I  am  afraid  we  shall  never  get  superannuation ; 
secondly,  we  must  not  cease  agitating  until  we  have  brought 
our  claim  prominently  before  every  Member  of  Parliament. 


For  Resolutions  passed  at  this  Conference,  see  page  346. 
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ADDEESS 

BY 

MRS.    EBNEST    DAY. 


Deeply  sensible  as  1  am  of  the  honour  which  the  Committee 
of  the  Sanitary  Institute  have  conferred,  in  asking  me  to 
preside  at  this,  the  first  meeting  of  ladies,  held  in  connection 
with  their  annual  Congress,  it  is  with  unfeigned  regret  that  I 
occupy  the  position  which  we  all  hoped,  none  more  sincerely 
than  I,  would  have  been  filled  by  a  lady  in  eveiy  way  more 
worthv  to  be  your  President.  It  is  only  in  the  unavoidable  and 
rauch-to-be-deplored  absence  of  Lady  Douglas  Galton  that  I 
have  consented,  as  her  deputy,  to  do  my  utmost  to  fill  her  place 
to-day,  encouraged  in  my  effort  by  the  thought  that  I  am 
carrving  out  lier  wishes,  and  merely  taking  up  the  threads  of  a 
work  with  which  she  has  all  along  been  closely  identified,  and 
to  the  preliminary  and  important  stages  of  which  she  has 
devoted  her  valuable  judgment  and  experience. 

Indeed,  my  only  excuse  for  venturing  to  appear  even  in  the 
character  of  a  deputy-president  is  the  great  interest  which  I 
feel  in  all  that  concerns  domestic  hygiene.  I  am  here  as  one 
most  earnestly  anxious  to  learn  from  those  who  have  been  good 
enouo-h  to  promise  to  address  us,  ways  of  promoting  the  cause 
of  health.  Questions  will  be  discussed  to-day  on  subjects  of 
the  deepest  import  to  us  as  women  and  as  citizens. 

Much  has  been  done  since  Miss  Nightingale,  whose  home  in 
your  county  makes  her  in  some  sense  a  local  as  well  as  a 
universal  benefactress,  first  introduced  into  hospital  and  home, 
nursing  principles  and  sanitation,  until  then  hardly  understood 
and  certainly  not  practised,  followed  by  Kingsley,  who  more 
than  thirty  years  ago  spoke  to  the  members  of  the  "  Ladies' 
Sanitary  Association "  on  the  subject  of  preventible  infant 
mortalitv  as  "  The  Massacre  of  the  Innocents."  AYe  shall  hear 
this  morning  what  Dr.  Freeman  now  thinks  to  be  the  hygienic 
cause  of  the  still  terrible,  if  decreased,  infant  mortality. 

Closely  allied  to  the  loss  of  our  loved  ones  comes  the  question 
of  food,  especially  with  reference  to  the  sick,  about  which  we 
are  to  be  told  by  Miss  Lamport. 


MRS.    ERNEST   DAT.  339 

Conspicuous  amongst  tlie  means  for  keeping  us  in  liealth 
must  he  considered  ventilation,  wliicli  will  be  brought  before  us 
by  Miss  IJarrett ;  while  the  not  less  imi)ortant  point  of  exercise, 
in  its  ph}sical  and  mental  aspects,  will  be  treated  of  by  Miss 
Charlotte  Smith. 

I  hope  this  afternoon  to  suggest  some  of  the  ways  in  whieh 
we  may  become  missionaries  of  health  to  our  less  instructed 
sisters  ;  while  Dr.  Schofield,  who  has  already  devoted  himself  so 
ably  to  our  advancement  in  the  science  of  hygiene,  will  speak 
with  the  authority  which  his  professional  experience  gives,  of 
the  value  to  us  of  such  knowledge. 

For  many  years  past  these  annual  Congresses  liave  been 
held  by  the  Sanitary  Institute,  each  one  marking  a  step  of 
]:)rogress  in  the  sanitary  reforms  of  our  country.  But  this  is 
the  first  occasion  upon  which  women  have  been  invited  to  take 
any  prominent  part  in  the  conference,  though  indivi(Uial  excep- 
tions have  occurred  from  time  to  time.  It  rests  with  us  to 
make  the  best  ])ossible  use  of  this  opening  for  co-operation,  and 
not  allow  it  to  pass  by  in  unproductive  talk.  The  wisest  coun- 
sels will  fail  to  bring  forth  good  results  if  not  put  into  practice  ; 
the  most  beneficent  sanitary  legislation  will  be  ineffectual  if 
allowed  to  become  a  dead  letter,  as  it  will  surely  do  if  women 
are  not  prepared  to  go  hand  in  hand  with  men  in  carrying  out 
the  laws  of  health  in  the  home.  This  is  so  essentially  the 
woman's  province  that,  viuless  we  are  willing  to  recognise  our 
responsibilities,  we  are  actual  hiuderers  instead  of  helpers. 

I  rejoice  greatly  that  we  have  been  called  upon  by  the  Insti- 
tute to  take  up  our  share  in  their  uoble  work. 

We  cannot  face  the  difiicult  problems  of  modern  civilisation 
with  its  overcrowded  houses,  contaminated  air,  polluted  water, 
adulterated  food,  unhealthy  dress,  and  overstrained  nerves, 
without  wishing  to  do  our  small  part  as  units  in  the  great 
aggregate  towards  physical  reformation.  By  our  abuses  God's 
best  gifts  have  been  perverted,  and  what  was  freely  bestowed 
on  all,  is  en joved  only  by  the  few. 

Let  us,  tiierefore,  gladly  avail  onrselves  of  this  opportunity 
of  learning  from  one  another,  and  from  those  who  are  esjiecially 
well  (puilified  to  teach,  with  full  purpose  to  make  practical  and 
personal  amemhuent;  for,  however  widely  our  hygienic  reforms 
may  spread,  I  think  we  shall  all  agree  that  they  should  com- 
mence in  our  own  homes,  and  for  the  benefit  of  our  husbands 
and  children.  Not  until  each  home  is  a  centre  from  which  will 
radiate  perfect  love,  and  perfect  purity,  can  we  consider  that 
our  work  is  accomplished. 
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On  "  Food  u'itJi  special  relation  to  tlip  Sick,"  Iri  Ethel  Lamport, 
Lecturer  on  Hvaiene  and  Sick-nursing  to  the  Ladies' 
Sanitary  Association. 

ABSTRACT. 

Two  chief  points  to  remember  with  recjard  to  Food  for  the 
Sick  are  that  it  need  not  be  unpahitable,  and  that  it  need  not 
be  monotonous. 

The  difference  between  the  food  required  by  the  healthy,  and 
by  the  sick. 

Patients  must  only  have  as  much  food  as  they  can  dii''e>t. 

Li  all  febrile  diseases  the  mouth  should  be  cleansed  with  non- 
poisonous  disinfectant  before  food,  the  hands  and  face  washed, 
and  the  patient  made  generally  cool  and  comfortable. 

Suggestions  for  invalid  food  so  as  to  get  as  great  a  variety  as 
possible. 

The  digestion  of  certain  kinds  of  food,  whether  rapid  or 
delayed,  must  be  taken  into  account  on  drawing  up  a  sick  diet. 


On  "  The  chief  Hygienic  causes  of  mortality  amongst  Infants 
and  young  Children"  by  J.  P.  \Yilliams-Fkeemax,  Sl.D., 
Lie.  San.  Sci. 

ABSTRACT. 

The  four   chief  causes  of  death  in  children  under  five  years 
are  : 

(1.)  Diseases  of  respiratory  system. 

(2.)  Diseases  of  nervous  system. 

(3.)  Diarrhoea. 

(4.)  Whooping  cough. 

Each  cause  is  most  active  amongst  infants  under  one  year, 
and  diminishes  with  each  year  of  life. 

Brief  discussion  of  a-tiology  of  each  group,  with  special 
Hygienic  means  of  prevention. 

General  hygiene  of  infancy  and  childhood  must  be  based 
on  knowledge  of  natural  history  of  the  child. 

The  child's  position  in  the  evolution  of  man  must  be  the 
constant  guide  to  a  proper  hygienic  envu'onment. 
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On  "  TJie  Need  for  Fresh  Air  in  Modern  Homes"  hy  Edith 

A.  ]3arxett. 

ABSTRACT 

The  characteristics  of  modern  life  are  :  — 
I.  Town,  not  counti'v. 
II.  Greater  nnmber  of  hours  in  artificial  lifi^ht. 

III.  "Better"  building. 

IV,  More  luxurious  fittino;s  and  accessories. 

V.  Greater  proportion  of  indoor  employments. 
That  to  breathe  fresh  air  is  necessary  no  one  denies,  and  the 
breathing  of  fresh  air  is  impossible,  unless : — 

1.  Certain  f^pace. 

2.  Inlet  of  fresh  air. 

3.  Cleanliness. 

4.  Sunshine. 

Space. — Town  populations  constantly  increase ;  town  rents 
constantly  rise.  Tendency  to  devote  best  rooms  to  show  :  e  g., 
flats.  Children's  rooms,  servants'  rooms,  bedrooms.  Already 
limited  space  blocked  with  furniture  and  hangings.  Increased 
luxury  in  dress  necessitates  space  for  storage.  Space  round  the 
house  often  nil:  where  there  is  a  garden  it  is  unused,  town 
dwellers  having  an  insane  fear  of  being  overlooked. 

Inlet. — Still  more  insane  fear  of  through  draughts ;  sup- 
posed to  be  genteel  to  live  shut  vip.  In  average  town  houses 
doors  and  windows  all  closely  shut.  Oscillation  between  fixed 
ventilators  and  open  Avindows  :  both  necessary.  Draughts  often 
di'eaded,  because  they  endanger  the  ornaments  and  blow  the 
hangings  about. 

Inlet  through  walls  avoided  by  "better"  building.  Anrumia 
among  country  poor.  Hatch-doors  universal  in  cottages  and 
farm-houses  a  generation  ago ;  now  heavy  front  doors  carefully 
shut.  Inlet  of  foul  air  by  modern  drainage  arrangements, 
especially  when  added  on  to  an  old  house. 

Cleanliness  made  more  difficult  b}'  our  modern  furniture. 
Upholstered  furniture,  hangings,  bows,  screens,  &c.,  on  walls  ; 
all  so  many  dust-traps.  Taken  in  connection  with  the  servant 
difficulty,  and  more  luxurious  habits  in  eating,  the  result  is  want 
of  cleanliness  in  nine  houses  out  of  ten.  Advantages  of  polishetl 
Avood  furniture.  Bed-hangings  gone  out,  but  in  their  stead 
curtains,  screens,  draperies  without  number.  Ornaments  and 
nick-nacks  hold  dust ;  dust  in  inhabited  houses  means  decaying 
animal  organic  matter. 


342  CO'FEEEyCE  OF    LADIES    OS  XOMESTIC  HTGIEXE. 

Cleanliness  of  persons  as  well  as  things.  Opportunities  for 
bathing  not  a  class  question. 

Sunlight  is  carefully  shut  out  of  the  modern  house.  "  Dim, 
religious  light."  Mrs.  Skewton's  pink  curtains.  Even  if  we 
prefer  sunshine,  our  cherished  "things"  do  not  like  it;  they 
fade  if  they  are  new,  look  shabby  if  they  are  old.  Spare  cash 
is  scarce,  and  to  save  our  pockets  and  our  friends'  criticism  we 
pull  down  the  blinds.     The  gentility  of  sitting  in  the  dark. 

Number  of  hours  by  lamp  and  gas-light :  a  notable  alteration 
for  the  worse  during  the  last  twenty  years.  Evening  entertain- 
ments are  modern  contrivances.  Gas  v.  candles.  Products  of 
combustion,  light  for  light ;  night-lights  unnecessary  in  days  of 
matches. 

The  conclusion  of  the  matter :  a  fashion  to  be  set. 


On    "  Our   opportunities    of  spreading   Knowledge   of   Hygiene 
to  Women  and  Girls,"  hy  Mrs.  Ekxest  Day. 

ABSTRACT. 

Value  of  hygienic  knowledge  to  women ;  how  the  untrained 
may  obtain  it. 

jDesire  to  spread  the  knowledge  to  those  less  instructed. 

^.vample  stronger  than  precept  ;  woman  neglecting  the 
sanitary  condition  of  her  OAvn  household,  the  health  of  her 
dependants,  physiological  laws  in  regard  to  her  own  dress. 

Existing  organisations  for  the  dissemination  of  such  know- 
ledge, (a)  Mothers'  meetings,  infantile  mortality,  cleanliness, 
food,  hints  on  cookery  and  nursing,  simple  illustrations  from 
known  to  the  unknown,  (b)  Girls'  clubs  and  G.F.S.  Rooms, 
workers  in  factories,  ventilation,  personal  cleanliness,  (c)  Sunday 
school  classes,  prevention  of  contagious  diseases. 

Advantage  of  some  elementary  training  in  hygiene  and 
domestic  economy  to  the  pupils  and  teachers  in  Board  and 
National  schools. 

Desire  to  make  it  compulsory.  Cookery  encouraged,  hygiene 
omitted,  laundry  work  commenced;  illustration  Leeds  Board 
Schools. 

Its  value  as  part  of  night  school  code,  future  generation. 

Middle  Class,  High  Schools  and  Colleges  practical  hygiene, 
gymnastics,  theoretical  teaching  not  general,  Ipswich  High 
School.  Science  and  Art  examinations ;  physiology,  interesting 
study,  appropriate  ;  God's  laws,  physical  and  spiritual. 
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On  "  Physical  and  Menial  Effects  of  Exercise,''^  hy  Charlottb 
Alice  Smith,  Undergraduate  London  University. 

ABSTRACT. 

1.  Effect  of  exercise  on  (a)  body,  (b)  mind,  (c)  morals. 

2.  Diseases  and  alterations  of  brain  cells  favoured  by  defi- 
ciency. 

3.  Nutrition  and  the  functional  vitality  of  the  tissues  depen- 
dent on  the  supply  of  oxygen  of  fresh  air. 

4.  Non-development  of  body  and  mind  with  reference  to 
criminals  and  idiots. 

5.  Views  of  European  nations  and  various  specialists,  with 
extract  from  Dr.  Bhitin's  speech  before  the  French  Chamber 
of  Deputies. 

6.  Hygiene  in  girls'  schools,  and  modes  of  exercise,  with  bodily 
and  mental  effects. 

7.  Grecian  views  on  the  subject  of  development. 

8.  A  few  simple  rules  for  adult  exercise. 


On  "  The  Necessity  of  Home  Education  in  Hygiene,''   by 

A.    T.    SCHOFIELD,    M.D. 

ABSTRACT. 

The  present  position  of  woman  in  hygienic  knowledge  and 
practice  as  compared  with  the  middle  ages  when  her  knowledge 
of  other  arts  and  sciences  was  far  smaller.  The  value  of  the 
study  to  women  generally  for  their  own  sake  and  for  others. 

What  is  included  in  the  word  hygiene  within  the  housewife's 
sphere  with  regard  to  physiology,  anatomy,  nursing,  home 
sanitation,  ventilation,  food,  cooking,  itc. 

Within  the  mother  s  sphere  in  forming  intelligent  hygienic 
habits  in  children  in  the  nursery,  play-ground,  and  schoolroom, 
teaching  them  how  to  care  for  their  own  antl  other  children's 
health  with  regards  to  bath,  draughts,  woollen  clothing,  for 
games,  their  postures,  &c.  From  the  age  of  three  or  four, 
children  are  interested  in  knowing  the  why  and  wherefores  ot' 
things  that  ai"e  arranged  for  them,  and  the  practice  of  the  laws 
of  health  at  that  aije  soon  becomes  habit. 
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Within  the  mistress's  sphere,  in  training  servants  who  will 
make  other  homes  and  centres  of  hygiene,  or  of  nnhealthiness. 

In  the  luirses  sphere  where  she  may  make  it  the  snrronnding 
influence  of  the  children's  life,  at  a  time  when  they  have  much 
leisure  and  are  always  absorbing  new  ideas. 

In  the  teacher  s  and  governess's  sphere,  when  the  knowledge 
that  is  given  with  authority  and  tabulated  by  the  children  for 
future  reference  and  use. 

In  the  invalid  nurse's  sphere,  where  the  teaching  is  so  practical 
and  efficient,  that  it  rarely  fails  to  inspire  the  patient  with  a 
love  of  hyo-iene  for  its  own  sake.  As  in  the  district  visitor  s 
sphere  whel'e  the  "  sweet  reasonableness "  and  sympathy  of 
woman  is  so  heavily  taxed,  but  where  so  slowly  it  greatly  con- 
vinces the  poor  that,  through  hygiene  beauty  and  strength  are 
for  them  as  truly  as  for  the  great. 
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RESOLUTIONS  PASSED  AT  THE  COXGHESS 
HELD  AT  PORTSMOUTH,  1892. 


During  the  Confrress  certain  resolutions  -were  passed  at  the 
various  meetings,  and  were  in  due  course  submitted  to  the 
Council  of  the  Institute.  After  careful  consideration  certain 
decisions  were  come  to  by  the  Council,  -which  are  set  out  below 
following  each  Resolution. 

As  the  various  meetings  at  which  the  Eesolutions  were 
passed  cannot  now  be  informed  of  the  action  taken,  the  Council 
thought  it  well  to  set  them  out  here  for  the  information  of 
those  interested. 

Resolutions  passed  in  Section  1. — Sanitary  Science 
AND  Preventive  Medicine. 

1.  "  That  Section  I.  is  of  opinion  that  in  towns  with  populations 
of  over  20,000  inhabitants,  private  slaughter-houses  should  be  totally 
abolished  and  be  superseded  by  public  abattoirs  under  the  control  of 
the  local  authorities," 

Resolution  of  Council : — "  To  forward  the  resolution  to  the 
Local  Government  Board  with  the  approval  of  the  Council 
suggesting  that  compensation  should  be  provided  for." 

2.  "That  in  the  opinion  of  Section  I.  the  execution  of  the 
Vaccination  Acts  should  be  transferred  from  the  Poor  Law  Board  ot 
Guardians  to  the  Sanitary  Authorities,  especially  in  large  towns." 

Resolution  of  Council  : — "  To  take  no  action." 


Resolution  passed  in  Section  II. — Engineering  and 
Architecture. 
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3.  "  That  in  order  to  prevent  the  increasing  pollution  of  rivers  by 
auanufaeturers'  refuse,  enlarged  powers  should  be  given  to  local 
authorities  to  compel  the  offenders  to  purify  the  polluted  waters,  and 
in  default  the  local  authority  should  have  power  to  carry  out  the 
necessary  work  at  the  cost  of  the  offenders." 

Resolution  of  Council:— "To  forward  the  resolution  to  the 
Local  Government  Board  with  the  approval  of  the  Council." 
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Eesolutions  passed  in  the  Conference  of  Medical 
Officers  of  Health. 

4.  "  That  it  be  a  recommendation  to  the  Council  of  The  Sanitary 
Institute  to  urge  upon  the  Local  Government  Board  the  policy  ot" 
special  expenditure  upon  cholera  precautions  and  cholera  isolation 
hospitals  incurred  by  Port  Sanitary  Authorities  as  the  country's  first 
line  of  defence,  being  borne  by  Imperial  funds  and  not  by  local 
rates." 

The  following  recommendation  was  adopted  by  the  Council : 
— "  That  it  would  be  impossible  logically  to  limit  this  policy  to 
Ports,  and  if  Imperial  funds  are  to  be  spent  by  Local  Authori- 
ties they  must  be  under  Imperial  control." 

5.  "  That  it  be  a  recommendation  to  the  Council  of  The  Sanitary 
Institute  to  urge  upon  the  Local  Government  Board  the  necessity  of 
a  census  being  taken  every  five  years." 

By  direction  of  the  Council,  a  communication  to  this  effect 
was  sent  to  the  Local  Government  Board. 

6.  "That  in  the  opinion  of  this  Conference  of  Medical  Officers  of 
Health,  where  tuberculosis  of  a  single  organ  of  the  body  is  associated 
with  impairment  of  the  i;iutrition  of  the  flesh,  the  whole  animal 
should  be  condemned,  and  that  where  tuberculosis  affects  more  than 
one  organ,  or  where  serous  surfaces  are  extensively  imphcated,  the 
whole  animal  should  in  all  cases  be  condemned." 

The  Council  thought  it  desirable  that  as  there  is  a  Royal 
Commission  appointed  to  consider  this  subject,  the  Institute 
should  defer  action  until  this  Commission  has  reported. 

Resolutions  passed  at  the  Conference  of  Sanitary 
Inspectors. 

7.  "  That  this  Meeting  is  of  opinion  that  the  removal  to  an 
isolation  hospital  of  all  persons,  irrespective  of  social  status,  who  are 
not,  in  the  opinion  of  the  Sanitary  Officers,  effectually  isolated, 
should  be  made  compulsory." 

The  Council  consider  that  this  is  practically  the  present 
state  of  the  law. 

8.  "  The  admission  of  Sanitary  Inspectors  to  the  membership  ot 
the  Institute." 

There  is  nothing  to  render  Sanitary  Inspectors  ineligible  as 
candidates  for  membership. 

9.  "  The  admission  of  Sanitary  Inspectors  to  the  Council  of  the 
Institute." 

The  Articles  of  Association  provide  that  all  members  who 
come   under   the   definition  in  the   Memorandum    relatincr   to 
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Fellows  are   eli<riljle  for  nomination  for  the   Fellowship,  and 
that  Fellows  may  be  nominated  Members  of  Council. 

10.  "  That  the  Institute  request  each  authority  at  its  own  cost  to 
annually  send  to  Congress  its  Inspector  of  Nuisances." 

Com])limentary  Tickets  are  sent  to  Local  Authorities,  askinf^ 
them  to  appoint  delegates.  Some  authorities  have  appointed 
Inspectors  as  deleirates,  and  the  Council  would  also  be  £;lad 
to  learn  that  the  Local  Authorities  paid  the  expenses  of  their 
Inspectors,  but  the  Institute  is  hardly  in  a  position  to  ask  them 
to  do  so. 

11.  "That  the  Institute  form  a  Committee  for  the  drafting  of  a 
Model  Sanitary  Statute,  and  do  all  in  its  power  to  accomplish  its 
enactment.  Said  Committee  to  include,  by  invitation  of  the  Institute, 
such  Local  Government  Officials  in  England  and  Wales  as  would  in 
their  opinion  be  useful,  whether  such  officers  are  members  of  the 
Lastitute  or  not." 

The  following  recommendation  was  adopted  by  the  Council: 
— "  That  in  the  event  of  the  Institute  being  in  a  position  to 
undertake  such  a  responsibility,  they  should  not  lose  sight  of 
the  subject." 

12.  "  That  a  deputation  be  formed  to  wait  upon  the  Local  Govern- 
ment Board  to  urge  our  claims  to  pensions,  and  also  the  desirability 
of  our  being  appointed  immediately  under  the  control  of  the  Local 
Government  Board." 

"  That  a  Committee  be  formed  to  consider  the  subject  of  super- 
annuation, and  to  approach  the  Local  Government  Board." 

The  Council  consider  that  Pensions  are  mainly  cpiestions  of 
political  economy,  and  the  intervention  of  the  Institute  would 
hardly  be  likely  to  advance  the  objects  Avhich  the  Inspectors 
have  in  view.  AVith  reference  to  Inspectors  being  directly 
under  the  control  of  the  Local  Government  Board  the  Council 
hold  that  in  the  interests  of  sanitation  it  is  desirable  that  they 
should  not  be  liable  to  dismissal  or  reduction  of  salary  without 
the  consent  of  the  Local  Government  Board. 
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LECTURE  TO  THE  CONGRESS, 

BY 

Sir  THOMAS  CRAWFORD,  K.C.B.,  Q.H.S.,  M.D.,  LL.D. 


The  objects  for  which  The  Sanitary  Institute  has  been  es- 
tabhshed  have  been  so  frequently  and  lucidly  set  forth  in 
addresses,  delivered  from  time  to  time  at  these  Congresses  and 
published  in  our  Transactions,  that  this  aspect  of  the  duties 
devolving  upon  the  Chairman  of  Council  may  be  briefly  disposed 
of.  The  Institute  is  making  rapid  strides  in  its  development, 
and  the  good  work  done  by  it  in  spreading  abroad  sound  views  on 
the  principles,  and  practical  knowledge  regarding  the  details  of 
domestic  and  personal  hygiene,  is  now  generally  acknowledged. 
There  is  still  much  to  be  done,  however,  before  the  public  at 
large  can  be  brought  to  see  the  enormous  waste  in  money,  and 
the  suffering  and  privation  entailed  upon  the  people,  and  most 
of  all  upon  the  poor,  by  the  prevalence  of  preventible  disease. 
Why  is  this  so  1  Why  should  a  people,  conspicuous  for  many 
of  the  best  qualities  which  contribute  to  a  nation's  success,  still 
fall  far  short  of  domestic  virtues  which  were  successfully  culti- 
vated in  the  infancy  of  the  human  race  ? 

Canon  Ku ox-Little  lays  stress  on  the  fact  that  there  are 
certain  qualities  and  endowments  which  are  peculiarly  the 
heritage  of  our  race,  and  which  were  conspicuous  in  those 
northern  hordes  who  contributed  so  largely  to  overthrow 
the  Roman  Empire.  Their  sources  of  strength  were  truthful- 
ness, plainness  and  simplicity  of  life,  a  strong  sense  of  justice, 
impatience  of  affectation  and  pretence,  dislike  of  exaggeration, 
and  contempt  for  all  forms  of  sham.  "  They  valued  the 
virtues  of  purity  ;  the  virtues  which  lead  men  to  respect  their 
own  souls  and  bodies,  and  therefore  the  bodies  and  souls  of 
others ;  which  make  friendship  noble  and  enduring,  and  love 
ennobling  and  strong ;  which  feed  the  fire  of  true  affection 
between  friend  and  friend,  between  lover  and  lover,  between 
child  and  parent,  and  parent  and  child  ;  out  of  which  have  been 
created  those  'schools  of  goodness' — English  homes." 
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Sprung  from  such  men  and  inlieriting  sucli  traditions,  our 
homes  ought  to  be  considerably  in  advance  of  other  nations. 
Are  they  so?  In  the  imposing  mansion  in  which  I  write, 
occupying  a  conspicuous  position  in  one  of  the  most  fasliiona)>le 
inUmd  watering-pkices  in  England,  a  stagnant  atmosphere  is  but 
too  ])ercej)tible  in  the  corridors,  while  a  vigorous  use  of  o])en 
windows  barely  suffices  to  make  the  public  rooms  hal;itable. 
The  picture  of  our  English  homes  sketched  by  the  Countess  de 
Viesca  in  a  pa])er  read  at  the  Congress  at  Leicester,  and  pub- 
lished in  the  Transactions  for  1885-6,  shows  ample  evidence  of 
the  pressing  need  that  exists  for  further  improvement  in  almost 
every  detail  of  domestic  sanitation. 

Ijut  before  discussing  these  points  it  may  be  well  to  notice 
briefly,  the  standard  by  which  progress  in  sanitation  may  be  best 
measured.  The  present  practice  is  to  depend  almost  entirely 
upon  statistics  of  mortality.  A  death  in  a  community  is  a  fact 
which  is  not  open  to  question,  and  the  aggregate  number  of 
deaths  in  a  given  population  is,  undoubtedly,  a  reliable  standard 
of  comparison  between  one  given  section  of  the  connnunity  and 
another.  The  ])opulation  of  Portsmouth,  for  exani])le,  in  18'J0 
was  100,128;  the  births  per  1000  were  34-3  and  the  deaths  18-1), 
a  ratio  which  compares  favourably  with  the  31  large  towns  at 
home,  with  Avhich  it  is  usually  contrasted.  If  this  mortality 
was  attributable  to  natural  causes,  uniform  in  their  o]ieration 
in  all  connnunities,  a  reliable  comparison  could  obviously 
be  made  ;  but,  to  (juote  Dr.  Guthrie,  "  Few  people  die  a  natural 
death.  Some  are  murdered,  but  the  greater  part,  who 
have  arrived  at  years  of  discretion,  commit  suicide  of  a  sort, 
through  the  neglect  of  the  ordinary  rules  of  health,  or  the 
injudicious  use  of  meat,  drink,  or  medicine."  The  "  discretion  " 
possessed  hy  those  who  commit  suicide  through  self-induliience 
is  not,  perhaps,  an  important  factor  in  the  calculation,  still  the 
liev.  Doctor's  remark  nuist  not  be  overlooked  when  estimating 
the  extent  to  which  mortality  is  attributable  to  preventible 
causes,  whether  these  be  moral  or  physical.  True,  tlie  jiwral 
microbe  has  not  yet  been  differentiated  by  the  scientist,  although 
the  medical  practitioner  will  be  the  first  to  admit,  with  Dr. 
Guthrie,  that  the  specific  microbe  would  be,  in  the  great 
majority  of  cases,  hannless,  were  it  not  aided  and  abetted  in  its 
onslaught,  by  some  indiscretion  on  the  part  of  the  sufferer. 

Again,  statistics  as  usually  available  are  too  generalized,  to  be 
a  safe  guide  in  judging  of  the  sanitary  condition  of  particular 
localities  or  dwellings.  Groups  of  residential  premises  of  par- 
ticular types,  occu])ied  by  families  of  equal,  or  nearly  equal 
social  status,  furnish  a  fair  standard  of  comparison  ;  but  in  a 
laroe   town  like  Portsmouth  or   London,  statistics   of  iieneral 
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mortality  must  be  carefully  sifted  and  arranged  by  districts,  and 
even  by  streets,  lanes,  and  alleys,  in  order  to  arrive  at  safe  conclu- 
sions. The  death-rate  among  women  and  children,  if  compiled 
by  districts  or  blocks  of  residential  buildings  of  a  common  type, 
and  differentiated  by  ages  of  occupants,  would  be  less  open  to 
objection;  but  the  nature  and  extent  of  the  sickness  among  these 
two  classes  would  be  still  more  reliable,  because  they  are  more 
continuously  resident,  and  because  children  in  particular  are 
more  susceptible  of  injury  to  health  from  insanitary  surroundings. 
Sir  James  Crichton  Browne  has  recently  published  some  valuable 
observations  on  the  differences  of  development  between  the  two 
sexes,  and  on  the  injurious  effects  of  over-pressure  in  schools,  but 
I  do  not  think  he  has  made  due  allowance  for  the  wide  differ- 
ence in  the  conditions  under  which  the  sexes  spend  the  greater 
part  of  their  time.  Men  are  undoubtedly  as  a  class  much  more 
in  the  open  air  than  women,  and  to  this  is  probably  attributable 
the  lessened  appetites  and  weaker  assimilative  powers,  which 
result  in  a  weaker  development  of  the  latter. 

But  the  differences  between  the  ph_ysical  development  of 
rural  and  urban  populations  is  the  best  test  of  surrounding 
health  conditions,  and  up  to  the  present  the  adv^antages  are 
clearly  in  favour  of  the  country.  In  both,  however,  there  is 
evidence  of  progressive  improvement,  and  this  may  be  approxi- 
mately estimated  by  the  structural  adaptations  to  be  found  in 
residential  dwellings  of  different  dates  and  epochs. 

An  attentive  observer  of  what  is  passing  around  him  will 
have  noticed  the  rapidity  with  which  structural  changes  in  those 
hives  of  human  industry — large  towns — take  place.  "  God  made 
the  country,  but  man  made  the  town,"  has  become  a  proverb 
among  us,  and  like  man  himself,  largely  modified  as  he  has  been 
bv  his  own  action  since  he  left  the  hand  of  his  Maker,  his  han- 
diwork, as  presented  by  the  earlier  editions  of  our  great  cities, 
is  by  no  means  perfect.  But  we  are  improving.  Streets  and 
alleys  in  our  more  populous  centres,  which  were  the  residences 
of  the  more  cultured  classes  a  century  ago,  have  in  many 
instances,  passed  into  the  hands  of  the  speculative  rack-renter, 
to  be  let  out  as  tenements;  while,  in  not  a  few,  whole  districts  of 
such  tenements  are  daily  swept  away,  either  because  they  are  no 
longer  habitable,  or  because  they  are  unsuited  to  the  growing 
needs  of  an  ever-advancing  civilization.  But  taking  our  homes 
as  they  are,  and  applying  to  them  the  hygienic  rules  which  we 
know  to  be  sound,  and  ai'e  easily  accessible  to  all,  what  must 
be,  in  too  many  instances,  our  verdict  ?  Clearly  there  is  still 
room  for  improvement  in  the  best  of  them. 

Assuming  that  there  is  nothing  structurally  objectionable  in 
a  house,  and  that  it  is  considered  by  the  sanitary  authorities 
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liabitable,  what  arc  tlie  conditions  wliicli  must  be  obscrvcrl  if 
the  inhabitants  are  to  have  a  reasonable  prospect  of  enjoyinn 
good  health  1  First,  as  to  externals.  The  house  itself  must 
stand  on  a  healthy  site.  This  consideration  is  no  doubt  present 
to  the  mind  of  anyone  seekinfr  a  mansion,  or  a  house  of  even 
much  less  pretensions,  but  it  is  too  often  altogether  overlooked 
by  the  cottager;  and  anyone  who  takes  note  of  the  present 
system  of  disposing  of  so-called  rubbish  in  and  about  great 
cities,  and  the  rapidity  with  which  ground  made  out  of  what 
was  but  yesterday  a  mere  swamp,  is  covered  by  cottages,  too 
often  constructed  without  those  safeguards  devised  to  protect 
the  inmates  from  damp  and  ground  air,  must  see  the  danger 
Avhich  lurks  beneath. 

A  free  supply  of  fresh  pure  air  is  a  requisite  of  first  import- 
ance, and  this  cannot  be  secured  unless  the  surroundings  over 
which  it  must  pass  are  also  pure.  Air  polluted  by  emanations 
from  decaying  organic  matter,  is  not  only  offensive  to  our  senses, 
but  also  injurious  to  our  health,  because  deprived  of  much  of 
its  oxygen,  and  in  consequence  rendered  to  a  corresponding 
extent  incapable  of  accomplishing  those  blood  changes  which 
are  constantly  taking  place  in  the  lungs,  and  without  which 
health  could  not  be  preserved.  The  existence  of  open  spaces  in 
front  and  rear  of  every  inhabited  house,  from  which  a  free  supply 
of  fresh  air  can  be  drawn  for  purposes  of  ventilation,  is  there- 
fore essential.  Unfortunately  the  atmosphere  of  all  large  towns 
contains  elements  of  impurity,  such  as  products  of  combustion 
and  decay  of  organic  matter,  which  the  dwellers  in  our  cities 
appear  to  regard  as  necessary  evils  ;  and  till  better  educated,  and 
more  thoroughly  alive  to  the  deleterious  effects  upon  the  public 
health  of  such  products,  the  smoke  abatement  and  refuse 
removal  movements  ought  to  receive  every  encouragement  and 
support. 

There  is  another  aspect  in  which  this  subject  must  be  viewed. 
Sunlight  is  a  most  important  and  essential  element  in  regard  to 
the  salubrity,  as  w^ell  as  the  suitableness  of  a  house  for  residential 
purposes.  No  apartment  is  really  fit  for  hinnan  habitation 
which  is  not  freely  traversed  by  sunlight.  If  by  the  direct  rays 
of  the  sun  so  nnich  the  better.  Those  of  you  who  have  studied 
the  influence  of  light  on  the  development  of  colour  in  the 
vegetable,  and  indeed  in  the  animal  world  also,  need  not  be 
told  that  healthy  growth  is  not  attainable  without  a  reasonable 
supply  of  that  vivifying  influence.  This  requisite  cannot  be 
secured  without  free  access  through  open  spaces — a  necessary 
condition  apt  to  be  too  little  regarded  by  builders,  in  their 
efforts  to  house  an  iiudue  proportion  of  individuals  t)n  a  given 
space.     Tiiis    subject    of    surface    overcrowding,    and    undue 
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elevation  of  buildings  in  close  proximity  to  each  other,  has  been 
so  ably  treated  by  Dr.  L.  Parkes,  in  a  paper  published  in  the 
twelfth  volume  of  our  Transactions  recently  issued,  that  I  need 
not  follow  it  further  here.  The  smoke-laden  atmosphere  of 
such  towns  as  London,  Manchester,  and  the  larger  manu- 
facturing centres  throughout  the  kingdom,  is  in  itself  such  an 
impenetrable  barrier  to  the  free  ingress  of  the  sun's  rays  to  our 
dAvellings,  throughout  the  greater  part  of  the  year,  that  we  can- 
not afford  to  add  the  avoidable  elements  of  overshadowing  of 
buildings,  and  overcrowding  of  surface  spaces. 

A  good  water  supply  is  an  obvious  necessity  for  every 
dwelling.  The  measure  of  our  needs  in  this  particular,  and 
the  best  methods  of  providing  for  them,  have  been  often 
discussed,  but  the  subject  is  by  no  means  exhausted.  The  rapid 
increase  of  town  popuhitions,  and  the  consequent  ever  augment- 
ing demands  for  a  supply  of  this  most  essential  requisite,  have 
forced  into  prominence  the  question  of  water  conservancy. 
What  an  important  part  this  so-called  element  plays  in  the 
economy  of  nature,  as  well  as  in  the  life  of  man  I  It  covers  a 
large  part  of  the  earth's  surface,  and  is  universally  diffused 
throughout  the  atmosphere ;  it  drapes  the  heavens  with 
curtains  of  the  most  gorgeous  colours  dyed  in  the  rosy 
tints  of  morn,  or  in  evening's  golden  hue ;  and  it  fills  the 
floating  reservoirs  of  the  sky,  to  descend,  when  burst 
by  lightning  or  breaking  by  their  own  weight,  in  refresh- 
ing showers  upon  the  thirsty  gi'ound.  And  when  it  has  so 
descended  and  refreshed  the  earth,  it  forms  itself  into  rivulets 
and  brooks,  which,  swelling  as  they  proceed,  bring  health  and 
gladness  to  our  villages  and  towns  scattered  along  their  banks. 
It  may,  indeed,  be  truly  added,  in  Dr.  Guthrie's  own  words, 
"  the  circulation  of  this  fluid  is  to  the  world  what  that  of  the 
blood  is  to  the  body,  or  grace  to  the  soul.  It  is  its  life.  With- 
draw it,  and  all  that  lives  would  expire ;  forests,  fields,  beasts, 
man  himself  would  die.  This  world  would  become  one  vast 
grave ;  for  water  constitutes  as  much  the  life  as  the  beauty  of 
the  landscape  ;  and  it  is  true,  both  in  a  spiritual  and  in  an 
earthly  sense,  that  the  world  lives  because  heaven  weeps  over 
it."  So  far  the  picture  is  most  attractive,  but  let  man,  in 
his  thirst  for  gain,  touch  it,  and  see  what  it  becomes — the 
common  sewer,  the  filthy  ch-ain  of  the  great  city.  In  its  infancy 
and  purity,  the  rivulet  swelling  into  the  river  brings  nothing 
but  loveliness  and  blessings,  to  be  turned,  as  it  leaves  us,  into  a 
fruitful  source  of  suffering,  disease,  and  death.  But  it  is  ever 
thus.  The  willing  servant  becomes  the  selfish  tyrant's  slave. 
Water  is  of  necessity  forced  to  find  its  lowest  level,  and,  as  it 
passes  on  its  downward  course,  it  is  seized  upon  by  the  man  it 
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has  just  served,  to  carry  hence  tlie  filth  which  pollutes  it,  and 
the  ({CTms  of  disease,  which  are  thus  readily  spread  throuf^h  the 
comnmiiities  amonf^  whom  it  flows  to  its  home  in  the  f^reat  sea. 
At  times,  when  we  are  threatened  by  a  visitation  of  some 
pestilence,  we  are  stirred  with  apprehension,  and,  awakinfr  to 
our  danger,  cry  out  for  a  remedy.  Royal  Commissioners  enrjuire 
and  report,  the  evil  is  acknowledged,  and  remedies  are 
suggested  ;  but  still  the  pollution  of  our  water  supply  goes  on, 
and  a  prime  necessary  of  life  is  rendered  unfit  alike  for  man 
and  beast. 

Is  it  not  strange  that,  in  these  times  of  political  excitement, 
when  men  are  energized  by  the  merest  fads,  the  greatest 
domestic  question  of  the  age  should  cause  so  little  stir.  Man 
in  his  ignorance  and  selfishness  abuses  that  which  God  has  given 
in  purity  and  abundance,  in  order  that  all  may  be  able  to  drink 
freely  without  money  and  without  price.  When  it  is  no  longer 
fit  for  its  purpose  and  his  needs,  his  neighbour  seizes  and  re- 
issues to  him,  ]nu'ified  it  may  be  by  some  cunningly-devised 
system  of  filtration,  that  which  was  his  birthright,  but  for 
which  he  must  now  pay ;  and  so  the  circle  widens  till  at  the 
present  moment  our  large  towns  have  to  procure  their  water 
sup])ly  from  great  distances  and  at  enormous  cost.  Xo  doubt 
the  Water  Companies  are  paying  concerns,  and  in  the  main 
serve  those  who  can  pay  satisfactorily.  But  visit  the  slums  of 
our  great  cities,  and  look  at  the  state  of  the  poor  who  cannot 
so  pay,  and  you  will  be  able  to  realise  what  serious  consequences 
result  from  an  inadecpiate  supply  of  reasonably  pure  water  for 
drinking,  to  say  nothing  of  other  needful  purjjoses. 

Thanks  to  the  liberality  and  Christian  charity  of  some  among 
us,  drinking  fountains  for  man  and  beast  are  to  be  seen  in 
yearly  increasing  numbers  along  our  great  thoroughfares,  and 
in  places  where  the  people  are  apt  to  congregate;  but  this  is  not 
enough  ;  every  street  and  alley,  as  well  as  every  inhabited  house, 
should  have  a  continuous  water  supply  as  one  of  the  necessary 
requisites  to  be  provided  by  the  owner,  and  his  power  to  i^ecover 
rent  should  be  made  conditional  on  the  efiiciency  and  sufiiciency 
of  this  supply.  Add  to  this  an  efiicient  water  conservancy, 
with  powers  adequate  to  prevent  the  pollution  of  our  rivers,  and 
to  enforce  an  effective  scavenging,  and  suitable  disposal  of  all 
sewage  and  otlier  filth  now  permitted  to  drain  into  our  water- 
courses, or  fold  our  village  wells,  and  there  neeil  be  no  fear  of  a 
water  famine  in  this  country,  even  with  a  further  great  increase 
of  ])oj)ulation. 

Having  thus  briefly  reviewed  the  surroundings,  let  us  glance 
at  the  interior  of  a  healthy  home.  The  first  point  for  considera- 
tion is  space,  and  this  must  be  regarded  with  reference  chiefly 
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to  the  numbers  to  be  accommodated,  the  arrangements  for 
ventilating,  lighting,  and  heating  each  separate  apartment,  and 
the  subsidiary  but  essential  domestic  and  sanitary  appliances 
necessary  for  health  and  comfort.  I  cannot  do  better  than 
refer  you  for  detailed  information  on  this  subject  to  the 
admirable  lecture  on  "  Ventilation  and  Measurement  of  Cubic 
Space,"  by  Sir  Douglas  Galton,  published  in  Vol.  XII.  of  the 
Transactions  of  The  Sanitary  Institute.  The  points  in  that 
lecture  which  I  desire  to  emphasize  are  :  the  cubic  space  per 
individual,  and  the  provisions  for  changing  the  air  in  that  space 
bv  a  continuous  and  adequate  supply  from  without. 

The  term  '^  cvLic  foot''  as  a  unit  of  space  has  often  led  to 
misapprehension,  and  occasionally  to  grave  errors  in  calculating 
the  number  of  individuals  who  can  be  conveniently  and  safely 
accommodated  in  a  given  building.  Take  for  example  an  apart- 
ment ten  feet  square  and  ten  feet  high,  and  you  have  a  cube 
of  ten  feet  containing  one  thousand  cubic  feet  of  air.  Such  an 
apartment  Avould  suffice  for  a  single  individual  so  far  as  sjiace  is 
concerned  ;  but  suppose  the  apartment  was  ten  feet  long  by 
four  feet  wide  and  twenty-five  feet  high,  you  would  have 
precisely  the  same  number  of  cubic  feet  of  air,  but  how  different 
the  nature  of  the  accommodation.  In  the  cube  of  ten  feet  a 
man  would  live  and  breathe  comfortably  for  say  an  hour,  in  the 
other  space,  containing  the  same  number  of  cubic  feet,  he  would 
feel  the  suffocating  effects  of  the  impure  air  in  a  very  few 
minutes.  The  differences  in  the  two  cases  depend  upon  the 
slowness  with  Avhich  the  lower  stratum  of  air,  saturated  with 
carbonic  acid  gas  and  other  products  of  respiration,  diffuses 
itself  through  the  higher  column,  as  contrasted  with  the 
cube  of  ten  feet.  A  practical  illustration  of  this  occurred 
to  me  shortly  after  the  mutiny  in  India,  when,  in  allotting 
accommodation  for  my  corps  in  new  quarters,  a  building  con- 
taining 35,000  cubic  feet  of  space  was  handed  over  as  a  quarter 
for  thirty-five  men.  A  glance  at  the  room  satisfied  me  that 
the  floor  space  did  not  afford  accommodation  for  so  many 
without  excessive  crowding,  and  on  expressing  my  doubts  the 
General  commanding,  directed  the  Quartermaster-General  to 
show  how  the  cots  for  thirty-five  men  could  be  placed ;  but  on 
making  the  attempt  he  was  unable  to  find  space  for  more  than 
twenty-five. 

It  is,  of  course,  an  advantage  to  have,  in  every  inhabited 
apartment,  an  air  space  above  the  cube  in  which  the  occupants 
of  the  room  move  and  breathe  ;  but  this  must  be  regarded  in  the 
light  of  a  reserve,  and  must  not  be  secured  at  the  expense  of 
the  floor  space,  which  is  still  more  essential.  The  ])rinciple 
involved  is  of  great  importance  in  estimating  the  numbers  to  be 
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allotted  to  bedrooms,  and  dormitories  in  public  schools,  and 
other  baildin<rs  where  numbers  are  accommodated  in  each 
aj)artmcnt.  If  it  be  made  a  sine  qua  non  that  every  individual 
is  to  have  a  separate  bed,  and  every  bed  is  to  stand  in  the 
centre  of  a  cube,  the  contents  of  which  shall  not  be  less  than  a 
given  number  of  cubic  feet — say  1,000, — and  if  such  a  room 
be  ventilated  so  as  to  change  the  air  in  the  whole  compartment 
at  least  once  in  the  hour,  all  that  can  be  regarded  as  essential 
will  have  been  secured. 

In  dealing  with  the  ventilation  (^f  all  apartments,  and 
especially  with  day-rooms  and  dormitories,  care  must  be  taken 
so  to  arrange  the  inlets  for  fresh,  and  exits  for  foul  air,  that 
so-called  draughts  are  not  produced.  This  is  not  difficult  in 
well-pro})ortioned  rooms ;  but  in  many  instances  di'aughts,  of 
which  complaints  are  made,  are  attributable  to  other  causes  than 
the  ingress  of  fresh  air.  The  chief  of  these,  and  the  only  one  of 
any  importance,  is  the  extent  of  outer  wall  space  filled  with  glass. 
\\\  summer,  when  a  common  temperature  obtains  on  both  sides 
of  the  glass,  these  draughts  are  not  felt,  but  in  winter  when  the 
external  air  is  at  a  low  temperature,  while  the  room  is  heated 
to  a  temperature  many  degrees  higher,  the  escape  of  heat  through 
the  glass  causes  the  air  in  contact  with  it  to  become  heavier, 
and  thus  to  sink  to  the  floor,  thereby  creating  a  current  in  the 
air  of  the  room,  which  is  kept  up  by  the  fire  or  other  source  of 
heat.  This  current,  moving  from  the  window  along  the  floor  of 
the  room,  to  replace  the  warmer  air  wliich  rises  when  heated, 
is  often  so  strong  as  to  cause  discomfort  to  invalids,  and  even  to 
persons  in  health,  who,  not  knowing  the  true  reason,  order  every 
inlet  for  fresh  air  to  be  closed  to  their  own  eventual  injury.  A 
curtain  or  blind  drawn  over  the  glass  is  an  effectual  check  to 
such  a  draught;  but  in  the  day  time  when  light  is  needed  this  is 
not  practicable,  and  the  only  radical  cure  for  such  draughts  is 
the  ventilation  of  the  room  bv  fresh  air  warmed  before  admission. 

These  draughts  are  more  connuou  in  churches  than  perhaps 
anywhere  else,  and  are  as  often  caused  by  cold  or  damp 
walls  as  by  the  glass  windows.  The  remedy  in  this  case  is 
obvious,  though  it  is  too  much  neglected.  All  such  buildings 
should  be  kept  dry,  and  warmed  so  as  to  heat  the  wall  surface 
to  the  ordinary  temi)erature  which  it  is  desired  to  keep  up.  If 
this  is  done  by])assing  a  sufficient  current  (>f  dry  and  warm  fresh 
air  through  tlie  building,  the  congregation  will  Hud  the  air  j>ui'e, 
and  the  ])lace  free  from  draughts ;  but  if,  as  is  sometimes  the 
case,  the  stagnant  air  which  has  been  shut  up  in  the  building 
since  it  was  last  used,  is  merely  warmed  by  hot-water  pipes 
passing  through  it,  the  atmosphere  of  the  place  will  be  both 
close  and  soporific. 
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In  the  absence  of  proper  ventilation  snch  rooms  as  are 
occupied,  and  necessarily  warmed,  require  a  constant  supply  of 
air  from  without,  or  if  not  so  supplied,  from  the  halls  and 
passages  within,  to  replace  the  air  consumed  by  the  fire;  and 
this  finds  access  through  chinks  round  doors  and  windows,  and 
even  through  the  walls  and  ceilings.  The  sources  of  supply  once 
detected,  are  apt  to  be  regarded  as  offenders  by  persons  suscep- 
tible of  cold,  and  not  unfrequently  the  consequences  are 
troublesome.  An  old  gentleman  of  my  acquaintance,  who  was 
a  sufferer  from  rheumatic  gout,  so  dreaded  all  such  draughts 
that  he  surrounded  his  easy  chair  with  a  screen,  and  closed  as 
completely  as  he  could  every  aperture  through  which  air  could 
gain  access  to  his  room.  The  fire  naturally  resented  this,  and, 
reversing  the  order  of  things,  drew  its  supply  down  the  chimney, 
and  as  a  consequence  blew  the  smoke  in  gusts  into  the  room. 
The  sweep  was  sent  for,  Avith  partial  relief.  A  cowl  was  tried, 
and  proved  a  failure.  Eventually  an  ai'chitect  was  consulted, 
who,  recognising  the  cause,  but  knowing  the  peculiar  views  of 
my  friend  on  the  subject  of  ventilation,  did  not  care  to  explain. 
Finding  the  room  unoccupied  he  slipped  behind  a  curtain  and 
knocked  a  pane  of  glass  out  of  the  window.  The  effect  was  of 
course  all  that  could  be  desired,  till  unfortunately  the  broken 
pane  was  discovered  and  repaired,  when  of  course  matters  were 
restored  to  their  original  condition,  and  the  chimney  smoked  as 
before.  The  pi'actical  lesson  to  be  deduced  from  all  this  is  to 
have  no  more  glass  in  a  room  than  is  necessary  for  the  free 
admission  of  the  requisite  light,  and  so  to  arrange  for  ventila- 
tion that  the  whole  air  in  the  room  will  be  periodically  replaced 
by  fresh  air  from  without,  draughts  being  obviated  in  so  far  as 
the  windows  are  at  fault,  by  an  arrangement  of  curtains  or 
judiciously  placed  screens.  In  very  cold  climates  it  is  not 
unusual  to  make  the  windows  double,  and  this  is  occasionally 
done,  even  in  England,  in  rooms  in  which  an  equable  tempera- 
ture is  desired ;  but,  as  already  suggested,  all  ordinary  needs 
may  be  adequately  provided  for  by  a  judicious  arrangement  of 
inlets,  and  properly  adjusted  blinds  and  curtains.  The  fact  that 
draughts,  often  attended  with  much  discomfort,  can  be  so  pro- 
duced, should,  however,  receive  more  attention  from  architects 
than  it  does.  It  is  only  necessary  to  glance  at  the  so-called 
villa  residences,  erected  for  the  artizau  and  labouring  classes, 
in  the  suburbs  of  our  large  towns,  to  see  the  undue  proportion 
of  glass  which  forms  a  part  of  the  outer  walls  of  those  often 
very  flimsy  structui^es.  A  bow  window  is  no  doubt  a  desirable 
addition  to  a  room  of  limited  proportions,  and  in  the  summer 
it  is  much  appreciated  on  account  of  the  increased  view  thus 
secured;  but  in  winter  it  is  often  a  cause  of  much  discomfort, 
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even  wlien  well  constracted  and  furnished  with  shutters,  whicli 
is  not  always  the  case  in  such  cottages. 

When  sucii  rooms  are  lighted  with  gas,  the  need  for  an 
amjde  sujiply  of  fresh  air,  and  for  the  free  escape  of  all 
products  of  combustion,  is  still  greater.  But  this  is  a  sanitary 
requisite  which  is  not  confined  to  the  cottager.  In  many 
very  good  houses  of  the  middle  and  upper  classes  it  is  a 
common  grievance,  and  a  source  of  danger  to  health  not 
guarded  a(>;ainst  in  the  oriijinal  construction  of  the  house,  and  is 
therefore  submitted  to,  rather  than  incur  the  expense  necessary 
to  remedy  the  evil.  Fortunately,  there  is  a  near  prospect  of 
relief,  for  tiiose  who  can  afford  it,  in  the  electric  light,  but  this 
will  have  to  undergo  further  developments  before  it  caii  be 
made  generally  applicable  to  domestic  purposes  at  a  reasonable 
cost.  Meantime  we  have  only  the  alternative  of  candles,  or 
oil  lamps,  which  some  people  regard  as  an  effectual  remedy. 
This  is  not  so,  however,  except  in  so  far  as  the  lessened  volume 
of  combustion,  with  which  those  who  use  candles  or  lamps  are 
satisfied,  lessens  to  a  corresponding  extent  the  fouling  of  the  air 
in  the  room.  Free  ventilation,  and  the  removal  of  products  of 
combustion,  are  as  necessary  in  this  case  as  when  gas  is  used. 

There  are  other  points  in  domestic  arrangements  regarding 
which  a  few  words  may  not  be  out  of  place  here.  The  housing 
of  the  middle  and  lower  classes  in  large  towns  has  been  in  the 
past,  and  still  is  largely  in  the  hands  of  speculative  builders, 
who  hope  for  a  profitable  return  of  capital  so  invested.  Of 
such  buildings  it  may  be  said,  without  attributing  any  improper 
motive  to  the  builder,  the  cheapness  of  material,  economy  in 
their  use,  and  on  the  class  and  quality  of  the  labour  expended 
on  their  construction,  are  ever  present  elements  in  the  builder's 
estimate  of  cost.  It  is  ])resumably  to  such  considerations  that 
leaking  roofs,  walls  pervious  alike  to  air  and  moisture,  ill-fitting 
doors  and  windows,  and  badly  jointed  floors,  are  not  unct)nnnon 
defects  in  town  houses  rented  at  sums  ranging  from  £100  to 
£20  annually.  These  defects  must  be  remetlied  by  the  tenant 
as  best  he  can,  hence  his  resort  to  carpeting,  curtains,  wall 
})apers,  &c.  These  appliances  have  come  down  to  us  miildle 
class  people  as  luxuries,  the  more  wealthy  classes  above  us 
having  wisely  substituted  impervious  painted  surfaces  for  paper, 
and  solidly  constructed,  air-tight,  and  polished  floors,  for  gaping 
boards  covered  with  felt  and  carpeting.  No  doubt  in  the  best 
houses,  costly  carpets,  and  rugs  of  elegant  patterns  and  exquisite 
workmanship  are  still  to  be  found  strewn  about  the  rooms, 
chietly  on  the  lines  of  trafiftc  ;  but  they  are  usually  limited  to 
such  localities,  the  object  being  to  deaden  sounil  rather  than  to 
secure  warmth  and  comfort,  and  they  are  in  e\ery  case   eiisily 
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removed  for  the  purpose  of  dustino;.  From  a  sanitary  point  of 
\iew  carpets  as  at  present  used  are  a  questionable  advantage, 
and  the  farther  down  the  social  scale  their  use  extends,  the  less 
desirable  they  become.  A  limited  experience  of  "  spring  clean- 
ings "  should  suffice  to  make  this  obAious ;  but  if  we  must  have 
carpets,  let  them  be  limited  in  extent  and  so  laid  as  to  admit  of 
their  easy  and  frequent  removal  for  dusting.  A  similar  principle 
should  regulate  our  use  of  curtains,  lest  they  too  become  the 
happy  hunting  ground  of  the  hostile  microbe.  Of  furniture  in 
general  it  may  be  said  the  safest  limit  is  the  utilitarian  onei 
Ornamental  additions  in  public  day  rooms  may  be  tolerated,  but 
in  bedrooms  the  more  Spartan  the  taste  the  better. 

The  man-made  town  is  so  irremediably  defective  in  a  hygienic 
sense  that  we  turn  from  it  to  the  country  with  a  feeling  of 
relief,  and  in  the  hope  that  here  at  least  the  members  of  those 
nomadic  races,  wdiom  we  claim  as  ancestors,  may  have  left  us 
more  perfect  specimens  of  what  an  English  home  ought  to  be. 
In  this  hope  we  are  not  disap})ointed.  In  many  instances,  no 
doubt,  English  country  houses  have  been  found  wanting  in 
some  important  sanitary  particulars,  attributable  to  the  in- 
creasing luxuriousness  of  the  age,  and  to  the  introduction  of 
modern  sanitary  appliances  into  old  buildings  not  originally 
designed  for  their  reception ;  but  in  the  more  modern  structures 
such  oversights  have  been  fairly  remedied ;  and  till  the  time 
comes  when  every  mansion  will  include  a  sanitary  pavilion,  in 
which  will  be  found  all  that  is  needful  or  desirable  in  this 
direction,  we  may  rest  satisfied  if  the  drainage  is  reasonably 
effective. 

With  regard  to  the  farmstead  and  the  labourer's  cottage, 
however,  there  is  much  need  for  improvement,  mainly  in  their 
surroundings,  and  in  the  accommodation  for  the  necessary  farm 
stock  and  domestic  animals.  The  rapid  stridos  which  have  been 
made  in  the  cultivation  of  sanitary  science  during  the  last 
half  century,  give  good  promise  that  within  a  comparatively 
short  period  the  housing  of  farm  stock  and  domestic  animals  of 
every  class  will  be  provided  for  on  sound  sanitary  principles. 
That  this  is  not  yet  realized  is  but  too  obvious,  but  the  com- 
mercial interests  involved  will  soon  force  forward  the  needful 
improvements. 

At  present  the  tendencies  of  all  classes,  who  have  to  work 
for  their  living,  seem  to  be  to  move  into  the  towns,  where 
higher  incomes  and  social  advantages  are  within  reach ;  and 
it  is  only  when  repeated  disappointments,  terminating  but 
too  often  in  ruin  and  the  poor-house,  have  opened  their  eyes, 
that  the  agricultural  labourer  and  others  so  attracted  recognize 
the  mistake    thev  have   made.      The  causes    of    this  are  well 
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known,  but  the  remedies  are  not  so  clear.  A  movement  in  the 
rii>Iit  direction  lias  been  recently  made  by  Parliament  in  the 
Public  Health  ancl  Allotments  Acts,  but  the  remedy  is  doomed 
to  failure  in  so  far  as  the  allotments  ])rovi<k'd  are  not  within 
easy  reach  of  the  cottat^er.  What  is  really  required  is  a  })lot 
of  ground  round  every  affricultural  labrturer's  and  arti/.an's 
cottage,  sufficient  to  enable  him  to  utilize  profitably  his  idle 
hours  and  broken  time,  in  the  cultivation  of  garden  produce  for 
the  use  of  his  family.  Such  an  arrangement  would  be  a  real 
boon,  and  would  enable  him  to  provide  suitable  accommo- 
dation for  his  pig,  his  hens,  and  his  pigeons  ;  turninii;  to  useful 
account  kitchen  refuse,  and  finding  a  convenient  soil  in  which  to 
bury  all  decaying  organic  matters  and  all  so-called  filth,  to 
the  relief  and  comfort  of  the  cottagers,  whose  health  will  be 
thus  protected,  aiid  to  the  enrichment  of  the  garden  soil,  where 
all  such  matters  can  be  turned  to  ])rofitable  ])urpose.  Here  too 
can  be  erected  without  cost  the  "Gehenna"  for  the  cremation  of 
all  organic  tissues,  house  dust,  and  other  refuse,  the  sure  har- 
bingers of  ever-present  dangers  to  health ;  and  the  earth  closet 
from  which  waste  products  can  be  at  once  passed  to  the  soil. 

But  when  will  these  changes  come?  Not  till  our  great  landed 
proprietors  see  the  folly  of  letting  land  only  under  conditions 
which  make  agricultural  pursuits  unremunerative.  "  General  " 
Booth's  scheme  for  the  regeneration  and  salvation  of  the  "  sub- 
merged tenth"  has  this  one  great  advantage  over  most  other  efPorts 
of  this  class,  in  that  he  attempts  to  replace  the  unemployed  on 
the  soil  under  conditions  which  promise  the  honest  and  indus- 
trious cultivator  health,  food,  and  clothing,  with  a  reasonable 
prospect  of  a  useful  life.  But  why  not  begin  at  the  other  end 
of  the  problem,  and  deal  with  the  agricultural  labourer  before 
he  leaves  the  land,  to  become  a  town  loafer  suitable  only  for 
Salvation  Army  purposes  ?  The  city  refuges  with  their  work- 
shop accompaniments,  and  farm  colonies  at  home  and  abroad, 
are  costly  curative  measures,  intended  no  doubt  to  relieve  suffer- 
ing and  thus  to  meet  a  pressing  need.  One  hundred  tliousand 
pounds  for  their  establishment,  and  thirty  thousaml  a  year  for 
their  working,  but  how  much  for  the  prevention  of  the  evils 
which  they  are  supposed  to  cure  ?  Tiiese  measures  contem- 
plate the  redemption  of  poor  Hodge  and  others  who  have 
wandered  from  their  cottage  homes  in  the  country,  and 
tumbled  into  a  slum  in  the  city,  where,  having  lost  monev, 
hope,  and  character,  they  pass  through  the  '■^public''  to  the 
prison,  at  the  door  of  which  they  are  fisheil  out  of  the  mire,  and 
received  into  the  refuge,  where  their  regeneration  begins,  and 
from  whence  they  may  eventually  hope  to  regain  a  cottage  on 
some    farm,  possibly  their   own.       All  honour    to  the    philan- 
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thropist  who  contemplates  such  a  redemption,  and  -svorks 
earnestly  for  its  realization.  But  surely  this  is  swimming  in 
a  circle  which  had  better  be  broken  !  In  such  a  case  pre- 
vention would  obviously  be  better  than  cure,  and  cheaper  also, 
inasmuch  as  the  cure  must  be  problematical  only,  so  long  as 
agricultural  pursuits  do  not  pay.  Better,  as  already  suggestetl, 
beijin  at  the  other  end  of  the  problem,  and  try  to  keep  the 
people  on  the  land,  rather  than  Avaste  time  and  money  in 
restoring  them  to  it  after  social  and  financial  shipwreck. 

Some  years  ago  I  called  attention  to  the  pressing  need  for  a 
land  settlement,  Avhich  would  give  to  agriculture  in  this  country 
the  fair  play  it  so  much  needs,  to  enable  it  to  compete  success- 
fully with  other  food-producing  countries,  and  thus  cover  these 
fair  islands  with  a  physically  vigorous  and  contented  population, 
which  is  after  all  the  life  of  a  nation.  No  doubt  political 
economists  say  that  this  is  impracticable,  and  that  we  must  look 
to  other  regions  having  a  better  climate  and  a  richer  soil  for  our 
food  products,  securing  an  abundant  supply  by  an  open  market. 
But  is  it  true  that  a  better  land  settlement  would  not  enable 
the  agriculturalist  to  compete  successfully  with  the  foreign  food- 
producer  in  our  own  markets  ?  As  to  quantity  he  may  not  be 
able  to  do  so,  but  as  to  quality  the  question  has  yet  to  be 
solved.  The  physical  qualities  of  both  man  and  beast  are  more 
closely  associated  with  the  soil  from  which  they  draw  their 
subsistence,  and  the  climate  in  which  they  are  reared,  than 
many  are  disposed  to  admit.  At  all  events  the  country  is 
rapidly  passing  out  of  cultivation,  and  the  people  are  flocking 
into  the  towns  to  swell  still  further  the  ranks  of  the  un- 
employed. Mr,  Palmer,  an  English  tenant  farmer  residing  near 
Towcester,  evidently  considers  this  state  of  affairs  remediable; 
for  in  writing  to  me  on  this  subject,  and  after  enumerating  the 
causes  which  were  throwing  land  out  of  cultivation,  the  more 
important  of  which  were  the  restrictive  terms  imposed  by  the 
landlord,  and  the  rapidly  increasing  cost  of  labour,  he  adds  : 
"  Why  do  not  the  papers  advocate  such  fiscal  reforms,  freedom 
of  cultivation,  and  security  of  tenure,  as  would  atti'act  capital 
to  the  soil  ?  Let  it  be  made  profitable  to  cultivate,  and  waste 
lands  will  soon  be  brought  under  cultivation,  and  the  producing 
capacity  of  all  other  lands  increased;  this  would  mean  work  for 
hundreds  of  thousands  of  workmen  now  unemployed.  It  would 
further  mean  a  gi'eat  wealth  of  home-produced  food  for  our 
nation."  There  is  also  a  consideration  of  vast  national  im- 
portance lying  behind  this  which  ought  not  to  be  overlooked. 
Our  highest  naval  and  military  authorities  place  in  the  front  of 
all  other  reasons,  for  maintaining  in  overwhelming  force  our 
first  line  of  defence,  the  fact  that  if  our  ports  were  closed,  and 
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our  food  su])|)ly  from  abroad  cut  off,  a  few  weeks  would  suffice 
to  starve  the  nation  into  surrender.  Surely  this  argument 
should  induce  the  people  not  to  neglect  a  cheap  and  eft'ective 
means  of  augmenting  their  resources,  by  an  increased  home 
su]>ply  of  food,  while  spending  lavishly  on  the  defences 
necessary  to  keep  their  ports  open  and  coasts  clear. 

And  now  let  ine  add  a  few  words  regarding  personal  hygiene. 
When  all  that  is  possible  in  the  way  of  sanitary  surroundings 
has  been  secured,  there  is  still  much  which  must  devolve  upon 
the  individual  who  desires  to  enjoy  to  the  full  a  vigorous, 
healthy  existence.  "  Hygiene,"  says  Parkes,  "  is  the  art  of 
preserving  health  ;  that  is,  of  obtaining  the  most  ])erfect  action 
of  body  and  mind  during  as  long  a  period  as  is  consistent 
with  the  laws  of  life."  Canon  Knox-Little  carries  us  a  little 
farther  by  pointing  out,  on  the  authority  of  the  Church  and  the 
Bible,  "  that  the  individual  life  is  soul  and  body,  and  that  we  can 
only  neglect  either  at  our  peril.  Close  and  wonderful  is  the 
union  between  the  two;  terrible  is  the  divorce  at  death  ;  certain 
is  the  meeting  again  in  eternity  ;  and  our  Lord  is  emphatically 
called  in  Scripture  'the  Saviour  of  the  body.'"  If  this  be 
true — and  I,  at  least,  do  not  doubt  it — Christianity  is  only  doincr 
half  its  duty  when  it  organizes  missions  for  the  salvation  of  men's 
souls,  while  it  neglects  the  equally  ob\ious  duty  of  saving  their 
bodies.  Without  following  further  at  present  the  theological 
aspect  of  the  question,  it  may  be  pertinent  to  recal  the  old  Latin 
adage,  Mens  sana  in  covpore  scdio,  as  the  true  definition  of 
the  conditions  to  be  realized.  A  recent  writer  of  distinction 
has  attempted  to  carry  natural  law  into  the  spiritual  world  ;  mav 
not  the  sanitarian  with  even  greater  propriety  carry  the  moral 
law  into  the  physical  world  ?  In  other  words,  are  we  not 
fully  justified  in  maintaining,  that  perfect  health  of  body  and 
mind  require  perfect  purity  of  life  and  conduct,  as  well  as  of 
all  the  })liysical  essentials  which  are,  in  a  physiological  sense, 
necessary  to  the  well-being  of  the  individual.  In  these  days  of 
scientific  research  men  are  apt  to  forget  this,  and  while  hunting 
for  the  physical  cause,  assumed  to  exist  in  every  case,  to  overlook 
those  cumlitions,  the  ])resence  of  which  give  direction  and  force 
to  its  action.  A  vigorous,  healthy  frame  will  resist  the  hostile 
microbe,  or  the  pestilent  malaria,  which  Avould  prostrate  at  once 
the  sickly  debauchee,  whose  constitution  had  been  weakened  by 
self-indulgence. 

The  first  essential  towards  the  raising  of  a  ])hysically  well- 
developed  individual  is  a  healthy  parentage,  but  in  this  free 
country  a  man  is  free  to  marry  regardless  of  the  consequences 
such  a  step  may  entail  on  his  children.  If  a  man  desires  to 
serve  the  Queen  in  the  Army,  Navy,  or  Civil  Service,  a  certifi- 
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cate  of  good  health  is  a  necessary  quahfication.  If  he  wish  to 
insure  his  life  he  must,  in  addition  to  such  a  certificate,  produce 
evidence  of  freedom  from  hereditary  predisposition  to  disease, 
but  in  the  case  of  marriage  there  is  no  such  restriction.  The 
consequences  are  obvious.  Indiscreet  unions  between  in- 
dividuals in  many  cases  so  unsound  in  health,  and  so  shattered 
in  constitution,  that  the  children,  if  any,  are  doomed  from  tlieir 
birth  to  a  life  of  suffering  more  or  less  acute,  and  possibly  also 
to  a  premature  death,  are  common  occurrences.  The  pre- 
valence of  consumption  and  other  forms  of  so-called  hereditary 
disease,  both  mental  and  physical,  furnishes  familiar  illus- 
trations of  this  in  the  experience  of  everyone.  But  pu.tting 
aside  all  such  instances,  and  assuming  that  the  great  mass  of 
children  born  into  the  world  are  free  from  hereditary  disease, 
how  can  the  enormous  mortality  which  occurs  among  children 
during  the  first  years  of  their  existence  be  accounted  for] 
Doubtless  much  of  this  is  attributable  to  ignorance,  on  the  part 
of  mothers,  as  to  the  best  method  of  rearing  children ;  not  a 
little  also  to  vicious  habits  and  cruel  neglect ;  but  a  still  larger 
proportion  of  the  young  fall  victims  to  so-called  infantile 
diseases,  which  would  I  hold  be  comparatively  harmless,  buffer 
the  insanitary  surroundings  to  which  the  great  mass  of  the 
people,  both  in  town  and  country,  are  unnecessarily  exposed. 

Some  of  these  have  been  already  pointed  out.  Others,  such 
as  unsuitable  or  insufficient  food  and  clothing,  are  well  under- 
stood, but  of  the  aggregate  I  would  only  instance  two.  The 
first,  and  most  easily  remedied,  is  the  growing  neglect  of 
mothers  to  nurse  their  own  children.  To  this  cause  is  largely 
attributable  the  mortality  among  infants  under  one  year;  while 
injudicious  feeding  must  be  regarded  as  an  ever-j^resent  factor 
in  the  imperfect  development  and  premature  decay  of  large 
numbers  of  the  human  race.  Another  point  on  which  I  wish  to 
lay  emphasis  is,  not  so  much  the  injudicious  selection  of  articles 
suitable  as  food,  as  the  impurity  of  the  articles  so  selected. 
This  is  especially  the  case  with  milk,  on  which  the  young  are 
so  dependent.  The  penalties  now  inflicted  for  such  adultera- 
tions have  done  much  to  check  the  practice,  but  the  scale  of 
prices  at  which  milk  can  be  purchased  is  conclusive  eA'idence 
of  the  fact  that,  to  the  poor  at  least,  the  article  sold  must 
have  been  largely  diluted.  Were  it  always  certain  that  the 
water  used  for  this  purj)0se  is  pure  the  consequences  would 
be  of  less  importance,  but  in  too  many  instances  this  is 
not  the  case ;  and,  in  addition  to  the  fraud  perpetrated  on  the 
purchaser,  the  consumer  is  also  the  sufferer.  The  history  of 
many  outbreaks  of  enteric  fever,  which  have  been  traced  to 
infected  milk,  adulterated  with  water  in  Avliich  the  germs  of 
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this  disease  abounded,  is  conclusive  ])roof  of  this.  Xo  doubt 
tlie  law  provides  a  remedy  for  this  and  other  similar  offences, 
but  the  machinery  for  enforcinfr  it  is  defective. 

When  the  food  is  (rood  of  its  kind  the  methods  of  ])rej)aration 
are  often  faulty.  Instruction  in  domestic  economy,  and  in 
cookiiiii:,  is  now  <<;iven  in  some  schools  and  encouraged  l)y  several 
voluntary  societies,  but  the  want  is  greatly  in  excess  of  the 
supply,  and,  mitil  cooking  is  generally  taught  in  all  girls' 
schools,  we  can  hardly  look  for  much  improvement.  There  is 
at  ])resent  much  wasteful  extravagance  in  the  methods  of  col- 
lecting, storing,  and  preparing  food  for  all  classes,  which  would 
under  a  better  system  meet  the  cost  involved  in  the  training. 
The  initial  difticulty  appears  to  be  the  disposal  of  the  cooked 
food,  were  cooking  classes  to  be  organized  on  a  large  scale ; 
but  if  the  artizan  and  working  classes  were  regularly  sup- 
yiVied  with  suitable  meals  at  prices  within  their  roach,  they 
would  gladly  resort  to  schools  of  cookery  for  all  they  require. 
Children  at  school  might  be  similarly  provided  for,  and  the 
mothers,  thus  relieved  of  the  trouble  and  waste  of  time  in 
marketing  and  cookincf,  would  be  free  to  devote  their  enermes 
to  other  pursuits.  Possibly  it  may  be  said  that  this  scheme,  if 
followed  to  its  logical  conclusion,  would  break  up  the  poor  man's 
home,  and  leave  him  without  those  domestic  comforts  which 
add  so  largely  to  the  jo3rs  of  life.  The  scheme  need  not  have 
any  such  conse(|uences.  All  it  need  aim  at  is  the  profitable 
consumption  of  articles  cooked  at  the  schools  of  cookery.  There 
are  many  instances  in  which  young  men  and  women  have  no 
convenient  homes  to  which  they  can  resort  for  their  meals, 
when  employed  continuously  in  positions  demanding  all  their 
time  ;  to  such,  a  restaurant,  where  cheap  meals  suitable  to  their 
needs  could  be  readily  procured,  would  be  a  great  boon,  while 
many  married  coui)les  would  find  ])rofitable  employment  if  only 
the  ])reparation  of  that  midday  meal  could  be  pi'ovided  for.  In 
large  manufacturing  centres  the  scheme  would,  I  have  no 
doubt,  work  well  and  profitably,  and  the  system  once  developed 
would  soon  become  general,  and  meet  a  much-felt  need.  The 
Uiorning  and  evening  meals,  consisting  as  they  usually  do  of 
easily  prepared  articles  of  food,  might  still  be  enjoyed  by  the 
family  at  home,  while  the  dinner  of  all  might  be  obtained  at  the 
nearest  school  of  cookery. 

The  London  School  Board  have  already  donc>  much  to  improve 
the  training  of  the  young,  both  intellectually  and  physically, 
l)ut  the  most  importiuit  advance  which  has  yet  been  made  in 
this  direction  seems  to  me  to  be  the  establishment  of  classes 
for  teaching  the  girls  cooking.  Unfortunately  the  pupils  may 
be  withdrawn  from  school  before  they  have  arri\etl  at  an  age 
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most  suitable  for  such  training,  but  any  knowledge,  bowever 
elementary,  and  any  practice  in  cooking,  however  limited,  must 
be  useful  to  them  in  after  life.  Meantime  let  us  hope  that  the 
present  elementary  chesses  for  cooking  will  soon  be  supplemented 
by  more  advanced  classes,  organized  and  equipped  for  the  fuller 
instruction  and  training  of  such  girls  as  are  suitable,  and  intend 
to  make  cooking  their  profession.  South  Kensington  and  other 
Schools  of  Cookery  are  doing  excellent  work  in  this  direction, 
but  they  do  not  meet  the  needs  of  the  great  mass  of  middle- 
class  people,  who  require,  and  are  able  to  give  liberal  Avages 
to,  a  good  plain  cook,  but  cannot  afford  to  pay  a  high  salary,  and 
at  the  same  time  provide  a  servant  to  wait  upon  the  cook. 

There  is  another  class  of  practical  instruction  for  girls  which 
the  London  School  Board  have  introduced,  and  for  wliich  they 
deserve  much  credit.  In  my  address  to  the  Congi'ess  at 
Brighton,  two  years  ago,  I  alluded  to  the  pressing  ueed  for 
reform  in  the  laundry  system — or  rather  want  of  system — in 
this  country.  For  this  the  School  Board  is  now  endeavouring 
to  proWde  a  remedy,  not  without  a  promising  measure  of  success. 

Ample  provision  should  be  made  for  the  physical  and  in- 
tellectual training  of  the  young  of  both  sexes,  and  all  classes  ; 
but  as  has  been  already  hinted,  the  perfect  man  cannot  be 
secured  without  that  continuous  moral  and  social  training  which 
has  its  highest  expression  in  perfect  self-control  and  self-respect. 

I  am  aware  that  many  consider  these  latter  qualities  lie 
outside  the  sphere  of  the  sanitarian,  but  I  do  not  agree  with 
this  view ;  the  salvation  of  the  whole  man  is  the  pi'oblem 
to  be  solved,  and  if  his  body  is  to  be  kept  in  health  and 
vigour  he  must  cultivate  those  qualities  which  enable  him 
to  exercise  moral,  as  well  as  physical  control  over  all  those 
appetites  and  pursuits  which  hurt  the  body  or  impair  the 
mind.  The  training  of  the  young  is  not  all  that  it  should  be 
even  in  these  days  of  progress.  The  race  is  for  pre-eminence 
in  something,  without  much  consideration  as  to  the  ultimate 
result.  The  range  of  culture  offered  to  pupils  at  om'  schools, 
of  whatever  class  or  sex  they  may  consist,  is  greatly  in  excess 
of  what  many — I  might  almost  say  any — children  can  master. 
As  a  result  the  mentally  strong  gain  pre-eminence  in  mathe- 
matics or  some  other  cult,  the  physically  well-developed  shine 
in  the  cricket  field,  and  all  the  others  are  dragged  along  at  the 
chariot  wheels  of  these  two  classes.  Too  little  care  seems  to  be 
taken  to  sort  and  classify  and  to  train  according  to  capacity, 
taking  care  to  nourish  and  foster  the  weaker  faculties,  whether 
these  be  mental  or  physical.  Xo  doubt  much  of  this  is  due  to 
competition,  and  till  a  system  can  be  devised  which  is  less  open 
to  objection  the  weaker  must  go  to  the  wall.     But  the  system 
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is  a  bar!  one,  and  on  it  must  rest  some  of  the  responsibility  for 
the  failures  in  life  out  of  which  our  criminals,  loafers,  lunatics 
and  cripples  are  manufactured. 

But  why  dwell  upon  such  matters^  Life  is  to  many  hardly 
a  blessing,  why  save  it?  Physical  development  is  a  jjossession 
of  which  a  man  may  be  proud,  and  which  he  may  turn  to  profit- 
able account,  but  after  all  it  is  a  drug  in  the  market.  As  for 
the  halt,  the  maimed  and  the  blind,  the  sick,  the  poor  and 
needy,  these  seem  almost  a  necessary  part  of  a  high  civilization, 
and  must  be  endured.  Possibly  so,  but  look  at  the  cost.  A 
tenth  part  of  the  money  now  spent  in  voluntary  and  bencAolent 
efforts  to  put  right  that  which  is  admittedly  wrong  would,  if 
judiciously  expended  in  the  enforcement  of  sanitary  require- 
ments, do  more  to  lessen  sickness  and  suffering,  and  to  rescue 
from  an  untimely  grave  the  bread-winners  on  whom  the 
happiness  and  comfort  of  so  many  homes  depend,  than  can  be 
realized  by  all  the  agencies  of  rescue  and  regeneration  put 
together. 

It  would  also  sweeji  from  our  midst  those  insanitary  slums  in 
wdiich  the  most  degraded  of  the  community  crowd  together, 
offering  a  congenial  soil  in  which  contagious  disease  is  fostered, 
and  from  which  it  spreads  among  the  people. 

The  hoiising  of  the  well-to-do  working  class  is  in  a  fair  way  of 
being  satisfactorily  provided  for,  but  nothing  has  yet  been  done 
to  provide  suitable  accommodation  for  the  poorest  class  of  the 
people  not  actually  paupers.  Many  of  them  are  infinitely  worse 
off  than  the  regular  inmates  of  the  Avorkhouse;  but  some  element 
of  self-respect,  or  pride  it  may  be,  constrains  them  to  endure 
hardship  and  privation,  even  to  the  verge  of  starvation,  rather 
than  take  that  last,  and  to  them  irretrievable,  step  of  going  to 
the  workhouse.  There  is  much  need  for  active  interference  iii 
favour  of  this  class,  and  the  best  method  of  aiding  them  appears 
to  be  also  the  cheapest.  House  them  in  homes  in  which  they 
will  be  provided  with  those  prime  necessaries,  pure  air,  good 
water,  light,  and  shelter,  at  rates  which  they  can  pay,  while 
k-aving  a  suthcient  margin  for  food  and  clothing.  The  loafer 
should  not  be  tolerated  under  any  circumstances  ;  his  gregarious 
and  filthy  habits,  and  his  hopeless  laziness  and  moral  degrada- 
tion render  his  consignment  to  the  workhouse  a  necessity.  I  do 
not  include  under  this  head  the  casual  wanderer  out  of  employ, 
for  whom  other  arrangements  shoukl  be  made;  or  the  blind 
and  otherwise  maimed,  who  make  a  profitable  display  of  their 
misfortunes ;  the  latter  shouKl  of  course  be  comj)ulsorily  con- 
signed to  asylums  supjiorted  by  the  State.  After  all  that  can 
be  done  has  been  realized,  benevolence  will  still  have  a  wide 
field  for  its  exercise. 
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LECTURE  TO  THE  WORKING  CLASSES, 

BY 

Prof.  W.  H.  CORFIELD,  M.A.,  M.D.(Oxon). 


ABSTRACT. 

His  Worship  the  Mayor  of  Portsmouth,  in  introdncino; 
the  lecturer,  said  lie  was  exceedingly  pleased  to  see  so  many  of 
his  fellow-townsmen  in  attendance.  A  few  days  since,  in  the 
name  of  the  inhabitants  of  the  borough,  he  extended  a  hearty 
welcome  to  the  members  of  the  Congress,  and  he  ventured  to 
say  that  they  fully  apjn'oved  of  his  action  in  that  matter. 

The  dissemination  of  knowledge  concerning  the  public  health 
was  a  noble  work,  and  it  had  been  suggested  that  in  Ports- 
mouth they  might  make  arrangements  for  periodical  lectures 
on  hygiene.  He  would  be  most  happy  to  join  any  number  of 
gentlemen  interested  in  the  matter  in  an  effort  to  establish  such 
a  scheme.  The  meetings  might  be  held  in  the  Grand  Jury- 
room,  and  he  felt  confident  that  his  successor  also  would  permit 
it  to  be  used  for  that  purpose. 

Prof.  CoRFiELD,  at  the  outset  of  his  address,  remarked  upon 
the  importance  of  the  Sanitar}^  Congress,  which,  he  said,  was 
brought  together  with  one  object — the  prolongation  of  human 
life  by  the  study  of  the  various  means  by  which  health  might 
be  preserved  and  diseases  prevented. 

Was  there  any  reason  why  they  should  not  prolong  life 
indefinitely  ?  Why,  when  a  person  had  grown  to  perfection, 
and  by  the  food  he  consumed  continuously  replaced  the  losses 
in  his  body  brought  about  by  the  use  of  its  various  parts,  should 
he  not  go  on  for  ever  ?  The  answer  to  that  question  was  not  an 
easy  one.  The  reason  was  this  :  together  with  the  process 
called  life,  there  was  always  going  on  a  process  of  hardening  of 
the  tissues  of  the  body.  That  process  commenced  at  the 
beginning  of  life,  and  went  on  until  the  individual  was  perfect; 
until  the  hard  parts  of  the  body  were  as  hard  as  they  should  be, 
and  the  soft  parts  were  as  soft  as  they  should  be.     It  did  not 
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stop  there,  however,  and  as  time  went  on,  the  tissues  of  tlie  skin 
became  less  elastic,  tlie  great  arteries  became  liard  and  stiff,  so 
that  they  coukl  not  send  the  Ijlood  tlirougli  the  body  as  they 
liad  done  before,  the  nerves  got  liarrl,  and  the  sensations  became 
impaired.  Even  supposing  the  indi\idual  conti'acted  no  disease, 
the  j)rocess  went  on  until  the  hardening  of  the  tissues  of  the 
lungs  became  sucli  that  res])iration  was  stopped,  or  the  hardening 
of  the  arteries  offered  such  resistance  to  the  flow  of  blood  that 
the  circulation  could  no  longer  go  on,  and  the  man  died  a  natural 
death. 

Hygiene,  which  was  an  art  as  well  as  a  science,  had  been 
])ractised  from  the  earliest  times.  They  might  even  in  these 
days  learn  most  important  lessons  from  the  works  of  scientists 
of  past  centuries,  and  especially  from  the  works  of  the  Roman 
engineers,  whose  aqueducts  conveyed  a  supply  of  unpolluted 
water  from  springs  and  lakes  into  their  great  cities.  Some  of 
their  drainage  works  existed  to  the  ])resent  day,  and  carried  out 
the  functions  for  which  they  were  intended  at  the  time  of  con- 
struction. 

Although,  as  a  science,  hygiene  was  a  thing  of  yesterday, 
they  had  by  its  aid  arrived  at  great  results.  They  had  found 
out  the  causes  of  several  of  the  communicable  diseases,  and, 
having  discovered  the  causes,  it  was  obvious  that  their  prospect 
of  preventing  them  was  very  much  increased. 

In  commenting  u])on  a  few  of  the  most  important  diseases  by 
which  mankind  had  been  afflicted,  he  described  the  terrible 
effects  of  the  Oriental  plague,  or  "  black  death,"  which  killed 
one-third  of  the  inhaliitants  of  the  old  world  in  one  single 
invasion  in  the  fourteenth  century,  and,  appearing  in  London 
in  lG(i"),  killed  ()85,()00  inhabitants.  There  could  be  no  doubt, 
he  said,  that  that  disease  had  entirely  disaj)peared  as  places  had 
become  more  cleanly. 

Scurvy  was  a  disease  which  used  to  play  havoc  in  the  navies 
and  armies  of  Europe  until  Ca])tain  Cook  discovered  that  it 
was  due  to  the  absence  of  fresh  vegetables,  and  now  it  never 
occurred,  except,  ))erhaps,  when  an  expedition  went  to  the 
])()lar  regions,  ami  rum  was  served  out  to  the  men  instead  of 
lime  juice. 

Typhus,  or  jail-fever,  was  formerly  a  terrible  scourge,  but  it 
would  not  spread  where  there  was  no  overcrowding,  and  was 
now  rapidly  becoming  a  disease  of  the  past. 

As  to  cholera,  there  were  very  few  places  in  this  country 
where  sufficient  filth  existed  to  cause  it  to  flourish,  and  it  was 
iu)t  blown  about  by  hurricanes,  tJcc,  but  taken  from  place  to 
place  by  people.  The  only  real  danger  of  the  spread  of  the 
disease  in  England  was  the  contamination  of  the  water-supply 
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at  its  source.  The  most  fertile  source  of  typlioid  fever  was 
where  the  drainage  of  a  house  ended  in  a  cesspool,  and  the  well 
from  which  the  water-supply  was  drawn  was  only  a  few  feet 
awav,  both  being  in  gravel  soil. 

All  the  diseases  he  had  mentioned  were  nothing  as  compared 
with  small-pox,  of  the  extent  of  which  in  past  centuries  they 
could  form  no  conception.  It  was  no  longer  prevalent,  because 
thev  had  protection  against  it  in  vaccination. 

Scarlet  fever  was  a  disease  of  which  they  had  heard  much 
and  were  likely  to  hear  more.  At  the  present  moment  there 
were  3,300  cases  in  the  beds  of  the  Metropolitan  Hospitals. 
Little  was  known  about  its  causes,  except  that  it  was  readily 
communicated  from  one  to  another,  and  that  quite  recently  it 
was  found  that  in  some  way  or  other  it  was  connected  with 
cattle.  Milk  could  communicate  it  to  the  human  system,  and 
as  a  matter  of  precaution  it  was  wise  to  insist  that  every  drop 
of  milk  brought  into  a  house  should  be  boiled  before  it  was 
consumed. 

Diphtheria,  which  was  akin  to  scarlet  fever,  and  went  with  it, 
had  unfortunately  taken  hold  of  large  towns,  including  London, 
and  was  increasing  rapidly.  A  great  deal  remained  to  be  dis- 
covered respecting  that  disease  also. 

Measles  and  whooping  cough  were  not  at  present  officially 
classed  under  the  head  of  dangerous  infectious  diseases,  although 
the  former  killed  more  children  than  any  other  sickness,  and 
whooping  cough  was  almost  as  fatal.  Measles  and  scarlet 
fever  could  only  be  summarily  stopped  by  the  closing  of  the 
schools,  at  which  they  were  chiefly  spread.  They  did  not 
spread  in  the  open  air  to  anything  like  the  extent  they  did  in 
houses  or  schools. 

Epidemic  influenza  caused  great  mortality,  and  damaged  a 
great  number  of  people  for  the  rest  of  their  lives;  and  in 
referring  to  it  he  suggested  whether  while  they  were  abolishing 
the  conditions  under  which  certain  infectious  diseases  might 
exist,  they  might  not  by  that  very  means  create  a  condition  of 
thincrs  in  which  other  virulent  and  fatal  diseases  might  flourish. 
That  was  certainly  an  alarming  suggestion,  but  if  true  they 
could  not  help  it,  and  the  only  course  open  to  them  was  to 
continue  to  fight  every  disease  as  it  came  under  their  attention. 

Passing  on  to  consumption,  "  the  great  endemic  plague  of 
our  climate,"  he  stated  that,  although  it  had  been  shown  by  Dr. 
Koch  to  be  caused  by  a  living  organism,  it  was  spread  by  living 
in  damp  houses,  by  overcrowding,  and  by  pursuing  occupations 
in  which  much  dust  was  produced,  and  he  insisted  upon  the 
great  importance  of  cleanliness  in  the  prevention  of  this  as  well 
as  of  other  diseases.     Cleanliness  had  been  described  as  "  next  to 
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godliness,"  but  altliouffli  a  friend  of  his,  an  atldetic  divine,  had 
said  that  it  was  a  "very  bad  seeond,'' he  himself  maintained 
that  without  cleanliness  there  could  not  be  much  godliness. 

After  a  short  account  of  the  mischiefs  produced  by  over- 
indulgence in  food  and  drink,  and  neglect  of  bodily  exercise,  he 
gave  it  as  his  opinion  that  cleanliness  in  the  widest  sense  of  the 
term,  and  moderation  in  the  indulgence  of  our  appetites  and  a 
sufficient  amount  of  bodily  exeri'ise  and  of  mental  work,  were 
the  most  im[)(jrt;uit  factors  in  the  prevention  of  disease  and  the 
prolongation  of  life. 

The  mean  length  of  life  had  been  much  increased  in  this 
country  in  recent  years.  AYe  thought  nothing  now  of  the  oKI 
limit  of  threescore  years  and  ten,  as  we  had  so  many  instances 
of  men  living  far  beyond  that  period  and  yet  possessed  of  all 
their  faculties.  Pie  had  calculated  that  the  mean  length  of  life 
in  London  during  the  last  fourteen  years  had  increased  from 
oi^  to  over  38^  years,  a  very  important  increase  for  so  short  a 
period.  He  attributed  this  increase  to  improved  sanitary 
conditions,  and  insisted  on  the  importance  of  sanitary  legislation 
being  continually  brought  up  to  the  point  at  which  public 
opinion  would  support  it. 
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LECTURE  TO  SANITARY  OFFICERS. 


INAUGURAL    ADDRESS, 

GIVEN    AT 

^WORCESTER 

On  OCTOBER  1st,  1892, 

BY 

SiK  DOUGLAS  GALTOX,  K.C.B.,  D.C.L.,  LL.D.,  F.R.S. 


The  Course  of  Lectures,  of  which  this  is  the  first,  has  been 
arranged  by  the  County  Council  with  the  object  of  affording 
to  the  Sanitary  Inspectors  of  the  County  an  opportunity  for 
preparing  themselves  to  pass  an  examination  so  as  to  qualify 
them  to  obtain  a  certificate  of  competency  in  their  duties. 

In  consequence  of  my  position  as  Chairman  of  the  Sanitary 
Committee  of  the  County  Council,  I  have  been  requested  to 
give  the  opening  Lecture,  and  I  have  accepted  this  proposal, 
because  I  thought  that  I  should  thereby  have  the  opportunity 
of  placing  before  the  Inspectors  a  succinct  view  of  the  responsi- 
bilities which  attach  to  their  position,  and  of  the  duties  which 
they  have  to  perform. 

The  laws  which  regulate  the  health  of  the  community  may 
be  said  to  date  from  the  accession  of  Queen  Victoria. 

It  was  only  at  the  beginning  of  the  Queen's  reign  that  the 
registration  of  births  and  deaths  came  into  operation,  thus 
affording  the  necessary  data  for  ascertaining  the  relative  inten- 
sity of  epidemic  diseases,  and  furnishing  a  basis  for  a  scientific 
examination  of  the  causes  of  the  diseases.  In  1839  disease  was 
as  prevalent  in  the  rural  villages  as  it  was  in  the  most  filthy 
and  crowded  districts  and  towns ;  and  the  Poor  Law  Com- 
missioners were  directed  to  enquire  into  and  report  upon  the 
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conflltion  of  tlio  lalionriiii;  classes.  Their  report  reconled  in 
all  parts  of  tJu;  country  much  prevalent  disease  and  consequent 
death. 

Tn  towns  the  ]-)eo])le  were  crowded  in  coui'ts  and  alleys,  and 
swarmed  in  cellars,  which  were  neither  ventilated  nor  drained. 
The  dead  Avere  huried  in  overcrowded  churches,  chapels,  and 
churchyards  in  the  middle  of  towns.  The  rural  districts  were 
no  hetter.  Parochial  administration  operated  to  deirradc  the 
inhabitants  of  the  lahouriuff  class  and  to  check  tendencies  to 
improvements.  The  window  tax  operated  in  all  houses  to  shut 
out  sun  and  air,  and  to  foster  darkness,  want  of  ventilation,  and 
consequently  dii't.  Each  house  had  its  cesspit,  hut  in  poor 
districts  foecal  matter  Avas  often  allowed  to  accumulate  for  years 
to  avoid  the  expense  of  emptying. 

The  provision  of  pure  water  and  the  disposal  of  water  after 
it  had  been  fouled  had  scarcely  been  thought  about.  The  law, 
however,  was  not  so  much  in  fault.  It  defined  a  common 
nuisance  as:  "An  oifence  against  the  public  either  by  doing  a 
thing  which  tends  to  the  annoyance  of  all  the  King's  subjects, 
or  by  neglecting  to  do  a  thing  which  the  common  good  re- 
quires." 

But  the  Commissioners  reported  that  notwithstanding  this 
full  definition,  and  notwithstanding  ample  legal  power  through 
the  operation  of  Courts  Leet,  almost  every  town  in  England 
found  in  a  low  sanitary  condition,  and  every  village  marked  as 
the  abode  of  fever,  presented  an  example  of  standing  violations 
of  the  law  and  of  the  infliction  of  public  and  common  as  well  as 
of  private  injuries  ;  the  tenements  were  overcrowded,  the  streets 
replete  with  injurious  nuisances,  the  air  rendered  noisome  by 
these  and  by  the  smoke  from  factor}-  chimneys,  and  the  streams 
of  pure  water  w^ere  polluted. 

In  1840 — 41  the  first  Vaccination  law  was  passed,  and  in 
1853  vaccination  was  made  compulsory.  Small-pox  had  des- 
troyed 30,819  persons  in  England  in  1838.  The  number  who 
d'unl  in  1890  numbered  only  15. 

The  General  Board  of  Health,  which  has  since  been  merged 
into  the  Local  Government  Board,  was  founded  in  1848,  and 
initiated  the  system  which  subse(]uent  Acts  of  Parliament  have 
su])i)lemented,  enabling  towns  and  localities  to  borrow  money 
from  the  Government  for  sanitary  works.  Further  Acts  were 
passed  in  1858  and  18()1  and  in  subsecpient  years,  and  all  their 
provisions  were  embodied  in  the  Public  Health  Act  1875.  This 
was  the  commencement  of  one  of  the  most  important  stages  in 
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the  sanitary  progress  of  the  nation,  because  it  was  the  first 
effort  made  to  deal  with  the  health  of  the  community  as  a 
whole. 

The  office  of  Inspector  of  Nuisances  had  existed  for  many 
years  under  the  provisions  of  various  Acts  of  Parliament.  In 
1872  the  Local  Government  Board  obtained  power  to  issue 
orders  for  defining  their  duties  more  specifically,  and  the  Act  of 
1875  summarised  the  functions  and  powers  of  the  Sanitary 
Authorities  and  of  their  oflficers. 

The  Public  Health  Act  of  1875  brought  into  one  focus 
the  various  regulations  which  had  been  especially  devised  in 
previous  years  to  be  a  safeguard  mainly  for  urban  populations. 
But  in  the  rural  districts  the  powers  of  that  Act  were  more 
limited.  Since  1875,  however,  additional  Acts  of  Parliament 
have  beeu  passed,  and  increased  powers  have  been  conferred  on 
all  Sanitary  Authorities  both  Urban  and  Rural.  Amongst 
these,  in  addition  to  the  Acts  for  the  prevention  of  pollution  of 
streams  and  rivers,  I  would  refer  to  the  following : 

1st.  Mr.  Brown's  Water  Act  1878,  which  compels  owners 
of  hovise  property  in  Rural  districts  to  improve  the  water 
supply  of  their  property,  and  to  provide  a  water  supply  for 
all  new  houses  and  cottages.  This  Act  is  not  sufficiently 
attended  to  in  Rural  districts. 

2nd.  The  various  Acts  for  improving  the  dwellings  of 
the  labouring  classes,  which  have  culminated  in  the  Hous- 
ing of  the  Working  Classes  Act  1890. 

3rd.  The  Acts  relating  to  the  Adulteration  of  Food. 

4th.  The  Acts  governing  the  Notification  of  Infectious 
Disease,  and  especially  those  giving  powers  for  compelling 
isolation  of  persons  suffering  from  infectious  disease,  and 
the  disinfection  of  clothing,  bedding  and  rooms ;  and  also 
those  providing  accommodation  for  persons  temporarily 
turned  out  of  their  houses  for  purposes  of  disinfection. 

The  formation  of  County  Councils  all  over  the  country 
produced  a  new  departure ;  for  the  County  Councils,  through 
the  appointment  of  their  own  Medical  Officers  of  Health,  have 
become  a  focus  of  Sanitation  in  each  county,  by  means  of  which 
the  Reports  of  the  Medical  Officers  of  Health  of  Sanitary 
Districts  in  the  County  are  yearly  collated  and  brought  under 
review,  and  thus  attention  is  drawn  to  any  Sanitary  short- 
comings in  the  Sanitary  districts  within  the  County,    xllthough 
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the  County  Council  lias  only  liinltefl  executive  powers  in  the 
Loral  Sanitary  Districts,  yet,  the  County  Medical  Officer,  if 
appointed  with  judf>;nient,  if  he  is  cautious  nf)t  to  interfere 
unduly,  and  if  he  remains  independent  of  y)rivate  practice,  will 
obtain  by  degrees  a  wide  influence,  and  gradually  more  and 
more  become  an  adviser  of  the  District  Medical  Officers  of 
Health  as  well  as  of  the  Sanitary  Inspectors,  and  be  consulted 
in  important  cases  by  the  Local  Sanitary  Autliorities. 

As  an  instance  of  the  use  which  Local  Sanitary  Authorities 
have  already  made  of  the  County  Medical  Officer  of  Health, 
I  may  instance  the  Notification  of  Infectious  Diseases.  In 
Worcestershire,  all  the  Sanitary  districts  except  three  have 
adopted  the  Act  for  Notification  of  Infectious  Diseases,  and  a 
record  of  all  cases  of  infectious  disease  which  occur  in  these 
Sanitary  districts  is  sent  by  the  District  Medical  Officers  to 
the  County  Medical  Officer,  weekly ;  and  he  tabulates  them 
and  issues  tabular  statement  weekly  to  each  District  Medical 
Officer,  so  that  they  are  all  kept  aware  of  the  state  of  infectious 
disease  over  the  whole  county.  The  County  Medical  Officer 
has  also  been  called  in  to  confer  with  District  Medical  Officers 
on  various  special  matters  in  which  Sanitary  improvements  were 
wanted,  such  as  cases  of  polluted  water  supply,  absence  of 
drainage,  defective  house  accommodation  for  the  poorer  classes, 
&c.,  &c.  In  regai'd  to  these  I  may  mention  that  it  is  made 
esj)ecially  the  duty  of  the  County  Council  to  interfere  as  to  the 
improvement  or  removal  of  insanitary  dwellings,  or  as  to  the 
pollution  of  water,  if  the  Local  Authority  fails  in  its  duty. 

From  the  analysis  made  by  the  County  Medical  Officer  of 
the  annual  reports  of  the  District  Medical  Officers,  and  from 
his  own  reports  to  the  Sanitary  Committee  of  the  County 
Council  on  enquiries  specially  made  by  him,  it  became  apparent 
that  the  several  districts  varied  considerably  in  the  contlitions 
of  their  sanitation.  Moreover,  these  various  reports  showed  to 
the  Sanitary  Committee  of  the  County  Council,  that  there  was 
a  great  want  of  uniformity  in  the  knowledge  and  qualifications 
of  the  Inspectors  themselves,  and  upon  incjuiry  from  the  Sani- 
tarv  Authorities,  the  Council  ascertained  that  there  are  no 
uniform  arrangements  in  the  districts  for  ascertaining  that  an 
Insjiector  on  appointment  is  necessarily  couA'crsant  with  the 
duties  he  has  to  perform.  It  therefore  appeared  desirable  that 
some  general  instruction  on  these  subjects  should  be  offered  by 
Tile  Sanitary  Institute. 

The  Public  Health  Act  for  London,  passed  in  1891,  contains 
a  ])n)vision  affecting  Inspectors  in  the  Metropolis  which  un- 
doubtedly  will,  on   the  first  opportunity,    be   made  applicable 
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to  the  whole  of  the  country.  That  Act  enacts  that  all 
Inspectors  in  the  Metropolis  that  are  appointed  after  1895, 
must  possess  a  certificate  of  competency  from  some  examining 
body  authorised  by  the  Local  Goyernment  Board. 

This  proyision,  when  extended  to  the  whole  country,  will 
make  it  incumbent  on  all  Sanitary  Inspectors  who  desire  to 
aclAance  in  their  profession  to  obtain  certificates  of  competency. 
The  Sanitary  Institute  has  been  appointed  by  the  Local 
Goyernment  Board,  under  this  Act,  an  exannning  body  to  issue 
such  certificates.  And  the  Sanitary  Institute  has  organised  a 
system  for  the  preliminary  training  of  the  Inspectors  by  means 
of  lectures  before  the  examination.  The  County  Council  is  now 
offering  to  those  of  the  Sanitary  Inspectors  of  this  County  who 
desire  it,  the  opportunity  of  obtaining  a  certificate  of  efficiency 
by  means  of  these  lectures  and  examinations.  AVhen  that  has 
been  achieyed,  and  certificates  of  competency  haye  been  obtained 
by  all  Sanitary  Inspectors,  the  county  will  possess  qualified 
Inspectors  ;  and  the  public  will  reap  great  adyantage  from  the 
employment  of  competent  men,  proyided  the  Inspector  is 
encouraged  to  make  use  of  the  knowledge  he  has  acquired. 

But  there  are  certain  disabilities  Ayhich  attach  to  the  position 
of  Sanitary  Inspectors.  Periodical  house-to-house  inspections 
are  essential  to  the  due  performance  of  the  duties  of  an  Officer 
of  Health  or  Inspector  of  Nuisances,  in  the  neglected  portions 
of  his  charge.  And  the  duties  which  deyohe  on  the  Sanitary 
Inspectors,  consequent  on  such  inspection,  may  be  of  a  nature  to 
bring  them  not  only  into  contact,  but  also  into  antagonism,  with 
their  employers  ;  and  influences  are  sometimes  brought  to  bear 
upon  them,  Ayhich  render  it  often  a  yery  unpleasant  and  un- 
gracious duty  to  put  in  force  the  proyisions  of  an  Act  which, 
although  designed  for  the  public  benefit,  may  be  opposed  to  the 
personal  and  priyate  interests  of  the  parishioners,  many  of  Avhom 
may  be  members  of  the  Vestry,  Guardians  of  the  Poor,  or  may 
sit  on  Local  Boards  of  Health  in  the  distinct.  It  thus  follows 
that  the  support  which  the  Inspectors  haA"e  a  right  to  expect 
from  their  superior  officers,  such  as  Local  Siu'yeyors  and  Medical 
Officers  of  Health,  is  sometimes  grudgingly  giyen  or  absolutely 
withheld  in  cases  where  influential  members  of  the  local  autho- 
rity are  concerned.  Consequently  the  preyeutive  measures 
Avhich  it  is  so  important  to  institute  prior  to  the  breaking  out 
of  epidemic  disease,  are  often  postponed  till  the  disease  itself  has 
appeared  ;  and  the  remedial  measures  are  thus  resorted  to,  when 
too  late. 

If  the  public  is  to  haye  the  full  benefit  from  the  education  of 
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the  Sanitary  Inspectors,  Sanitary  Autliorities  must  not  allow 
consideration  for  individuals  to  weiijh  with  them  in  makin*' 
orders  for  the  removal  of  sanitary  evils.  There  is  also  this  :  If 
an  Inspector  incurs  the  labour  and  expense  of  studying  for,  and 
obtaining  a  certificate  stating  that  he  is  qualified  for  his  pro- 
fession, he  must  expect  reasonable  remuneration  for  his  work, 
and  reasonable  permanency  in  his  situation. 

The  duties  of  the  Inspectors  of  Nuisances  (now  more 
generally  termed  Sanitary  Insj)ectors)  have  been  defined  by 
the  Local  Government  Board  briefly  as  follows  : — 

I.  They  are  to  obey  the  directions  of  the  Sanitary 
Authority  and  of  the  Medical  Officer  of  Health,  and  they 
are  to  attend  the  Meetings  of  the  Sanitary  Authority  when 
required. 

II.  They  are  to  inspect  their  Districts  systematically, 
and  keep  themselves  informed  of  the  Sanitary  condition  of 
their  District ;  and  whenever  they  receive  notice  of  the 
existence  of  a  nuisance,  or  of  a  breach  of  bye-laws,  or  of 
regulations  made  by  the  Sanitary  Authority,  they  are  to 
inspect  the  locality  and  report  thereon  to  the  Sanitary 
Authority,  as  well  as  upon  any  noxious  or  offensive  trades 
established  in  the  District,  They  have  to  see  that  the 
provisions  of  the  Common  Lodging  Houses  Act  are  duly 
carried  out.  And  under  the  Housing  of  the  Working 
Classes'  Act,  they  may  be  called  upon  to  ascertain  whether 
any  dwelling-house  is  in  a  state  so  injm'ious  to  health  as 
not  to  be  fit  for  human  habitation. 

III.  They  are  to  report  to  the  Sanitary  Authority  wdien 
the  water  supi)ly  for  domestic  purposes  is  either  wasted,  or 
polluted,  or  defective. 

IV.  They  are  to  inspect  slaughter-houses  and  all  shops 
and  markets  for  the  sale  of  butcher's  meat,  poultry,  fish, 
fruit,  vegetables,  corn,  bread,  flour,  or  milk  ;  and  they  are 
to  cause  any  such  articles  as  may  a[)pear  to  be  unfit  for 
food,  but  which  are  intended  for  the  food  of  man,  to  be 
dealt  with  by  a  Justice  of  the  Peace,  subject  to  the 
opinion  of  the  Medical  Otflcer  of  Health. 

V.  They  are  to  take  samples  of  food  and  drugs  mIiou 
necessary,  and  they  are  to  take  any  further  proceeilings 
required  under  the  Sale  of  Food  ami  Drugs  Act. 

VI.  They  are  to  give  innnediate  notice  to  the  Meilical 
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Officer  of  Healtli  of  the  appearance  of  any  contagious,  or 
infectious,  or  epidemic  disease.  They  are  to  take  necessary- 
measures  under  the  direction  of  the  ^ledical  Officer  of 
Health  for  preventing  the  spread  of  such  diseases ;  and 
when  it  appears  to  them  that  the  intervention  of  such 
Officer  is  necessary,  in  consequence  of  the  existence  of  any 
nuisance  injurious  to  health,  or  of  any  over-ci*owding,  or 
otherwise,  they  are  forthwith  to  inform  the  ^ledical 
Officer  of  Health  thereof. 

YII.  They  are  to  he  competent  to  superintend  the 
execution  of  works  for  the  suppression  of  nuisances, 
ordered  by  the  Sanitary  Authority,  and  to  see  that  they 
have  been  duly  executed. 

^'^[II.  They  are  to  keep  a  record  of  the  sanitary-  condi- 
tion of  houses  in  respect  of  which  action  has  had  to  be 
taken  under  the  Public  Health  Act  of  1875,  as  well  as  to 
keep  such  other  systematic  records  as  are  required  by  the 
Sanitary  Authority ;  and  they  are  to  report  fully  on  all 
matters  to  the  Medical  Officer  of  Health. 

You  will  see  by  this  summary  that  the  Sanitary  Inspector  is 
intended  to  be  the  eye  and  right  hand  of  the  ^Medical  Officer  of 
Health ;  and  it  is  only  by  keeping  himself  fully  informed  of  the 
sanitary  state  of  every  part  of  his  District,  that  he  can  bring  to 
the  notice  of  the  Medical  Officer  all  matters  injurious  to  health 
in  the  District. 

When  I  have  advocated  the  importance  of  Sanitary  Inspectors 
possessing  a  certain  amount  of  technical  education,  I  have  often 
been  met  with  the  remark,  that  all  that  a  Sanitary  Inspector 
requires  is  common  sense.  Now  common  sense  is  a  rare  but 
most  useful  quality  to  possess,  and  combined  with  experience, 
common  sense  will  go  far  to  make  up  for  want  of  special  know- 
ledge ;  but  the  duties  laid  on  the  Sanitary  Inspector  are  wide  ; 
and  since  he  has  to  keep  the  ^ledical  Officer  informed  of  any 
shortcomings  in  sanitation  which  occur  in  his  District,  he  must 
possess  special  knowledge  of  the  points  which  he  has  to  observe 
and  upon  which  he  has  to  report  to  his  chief. 

Let  us  consider  for  a  moment  what  is  the  special  knowledge 
which  the  proper  performance  of  the  duties  of  a  Sanitary 
Inspector  involves. 

He  requires  a  knowledge  of  the  laws  which  control  Sanitary 
Administration:  he  requires  a  knowledge  of  the  principles 
which  iiovern  sanitation ;   and  he  must  be  conversant  with  the 
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methods  which  have  been  devised  to  ^ve  effect  to  tliose  prin- 
ciples. Now  this  knowledfje  covers  a  verv  large  field,  and  I 
purpose  to  explain  briefly  here  what  it  implies. 

I.  In  the  first  place,  his  general  education  must  be  such 
as  to  enable  him  to  keep  accurate  records,  and  make  reports, 
accompanied  if  necessary  with  sketches  illustrating  such 
reports. 

II.  He  requires  an  accurate  knowledge  of  the  numerous 
Acts  of  Parliament  which  confer  his  duties  upon  him,  as 
well  as  a  knowledge  of  the  model  bye-laws  of  the  Local 
Government  Board. 

HI.  He  must  have  n  knowledge  of  the  conditions  which 
affect  the  healtli  of  dwellings,  and  must  be  cognizant  of 
the  various  questions  connected  therewith,  such  as  : 

(a)  Overcrowding;  and  he  must  be  able  to  measure 
and  calculate  the  cubic  and  floor  space  in  rooms. 

(h)  He  must  understand  the  principles  of  ventilation, 
and  know  simple  methods  for  applying  these  principles 
to  houses. 

(c)  He  must  have  a  general  knowledge  of  the 
constructional  conditions  affecting  warmth  ;  that  is  to 
say,  both  in  respect  of  the  generation  and  distribution 
of  heat  in  tlie  most  favourable  manner,  as  well  as  in 
respect  of  the  methods  of  construction  which  prevent 
the  loss  of  heat. 

(d)  He  must  understand  construction  as  bearing 
upon  light  and  window  space  ;  and  the  proportion 
which  window  space  shoukl  bear  to  floor  space  and 
cubic  space. 

(e)  He  shoidd  be  conversant  with  the  conditions 
which  foster  damp,  and  with  methods  for  preventing 
damp  and  dry  rot. 

( f)  He  must  have  a  knowledge  of  the  general 
conditions  required  for  good  drainage  :  he  must  be 
able  to  apply  simple  methods  for  testing  drains. 

(a)  He  must  be  able  to  advise  upon  the  best  forms 
for  sanitary  fittings  and  ajipliances,  and  understantl 
how  to  test  them  effectuallv. 
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This  knowledge  involves  a  certain  acquaintance  with 
details  of  building  construction,  and  a  knowledge  of  what 
constitutes  good  plumbing. 

IV.  He  must  possess  some  knowledge  of  the  physical 
characteristics  of  good  drinking  water,  and  of  the  various 
ways  in  which  water  may  be  polluted ;  either  in  consequence 
of  the  position  of  wells  and  streams  in  relation  to  nuisances, 
or  by  other  sources  of  injury,  either  to  the  sources  of 
supply  of  water,  or  from  the  retention  of  water  in  cisterns 
and  in  houses ;  and  he  must  be  acquainted  with  the  means 
of  preventing  pollution  of  water. 

V.  He  should  understand  the  conditions  to  be  observed 
in  the  construction  and  maintenance  of  dairies,  cow-sheds, 
and  slaughter-houses,  so  as  to  avoid  sanitary  dangers. 

VI.  He  should  be  able  to  report  upon  noxious  and 
offensive  trades  and  manufactures,  and  whether  the  opera- 
tions of  the  trade  are  carried  on  under  due  regulation. 

VII.  He  should  understand  the  best  and  most  efficient 
method  of  scavenging,  and  be  able  to  advise  upon  the 
storage  and  disposal  of  refuse. 

VIH.  He  is  also  bound  to  know  the  general  charac- 
teristics of  good  and  bad  food  (such  as  meat,  fish,  milk, 
vegetables,  &c.),  as  well  as  to  understand  the  duties 
assigned  to  him  under  the  Sale  of  Food  and  Drugs  Act. 

IX.  He  has,  further,  to  possess  a  knowledge  of  the 
regulations  affecting  persons  suffering  'from  infectious 
diseases  ;  he  must  be  acquainted  with  the  use  and  value  of 
disinfectants,  and  he  must  be  able  to  apply  the  various 
methods  of  disinfection  suited  to  the  circumstances  of  each 
case. 

This  brief  statement  of  the  various  matters  with  which  the 
Inspectors  must  be  cognizant  if  they  are  to  perform  their  duties 
efficiently,  abundantly  shows  they  must  possess  a  certain  amount 
of  technical  knowledge,  and  this  is  not  to  be  obtained  Avithout 
special  training ;  hence  you  will  easily  understand  that  some- 
thing more  than  mere  common  sense  is  wanted.  No  doubt  in 
many  of  these  matters  the  Sanitary  Inspector  has  at  hand  the 
advice  and  assistance  of  the  Medical  Officer  of  Health ;  but  if 
he  is  to  be  an  efficient  help  to  that  officer,  and  if  his  advice  is  to 
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he  of  value  and  to  carry  weif^lit  with  the  liousclioldcr,  lie  must 
himself  j)ossess  a  lar<];e  amount  of  this  technical  knowledge, 
the  heads  of  which  I  have  enumerated. 

For  instance,  in  the  matter  of  Sanitary  Appliances,  Sanitary 
Inspectors  should  know  the  reasons  which  have  led  to  the 
adoption  of  the  various  appliances  for  sanitation,  hecause  you 
may  sometimes,  hy  advising;  remedies  for  one  insanitary 
condition,  introduce,  through  the  want  of  such  knowledge,  fresh 
unforeseen  causes  of  disease. 

Thus,  when  some  fifty  or  sixty  years  ago,  the  evils  of  cess- 
pits in  towns  were  seen  to  be  very  great,  the  proposal  was  made 
to  turn  the  privies  into  Avater  closets,  and  to  send  this  refuse 
away  in  the  sewers ;  but  although  initil  then,  the  sewers  had 
only  been  constructed  in  a  manner  suitable  for  removing  rain 
water,  and  had  been  only  allowed  to  be  so  used,  no  one  thought 
at  that  time  whether  the  actual  condition  of  the  sewers  was  such 
as  to  permit  of  their  being  efficient  carriers  of  this  sort  of  refuse, 
nor  was  any  thought  given  to  the  probable  e\ils  from  sewer  gas  ; 
and  many  deaths  resulted  from  this  ignorance.  Indeed  I  know 
more  than  one  case  where  the  water  closet  soil  pipe  was  led  into 
the  rain  water  pipe,  which  was  connected  with  a  water  cistern 
under  the  house,  the  contamination  of  which  caused  much 
disease  and  some  deaths.  You  cannot  make  a  new  departui'e  in 
sanitary  progress  without  much  consideration,  for  each  step  you 
make  introduces  fresh  conditions  ;  this  of  itself  is  an  evidence 
that  it  is  highly  important  that  the  Sanitary  Ins])ector  should 
have  sufficient  knowledge  of  the  ])rinci[)les  of  sanitation  to 
enable  him  to  appreciate  these  new  conditions. 

At  the  present  time,  one  of  the  most  important  functions  of 
the  Sanitary  lns})ector  is  with  reference  to  infectious  and 
contagious  disease.  The  Public  Health  Act  of  1875  authorises 
the  Local  Sanitary  Authority  to  })rovide  hospitals  and  places 
for  disinfection  of  bedding,  clothing,  ttc,  as  well  as  ambulance 
carriages  for  the  conveyance  of  sick  ])ersons.  Kecent  Acts  of 
Parliament  enable  Sanitary  Authorities  to  require  the  notitica- 
tion  of  infectious  diseases,  and  to  isolate  ])atients  sutfcring 
from  such  diseases,  as  well  as  to  pay  the  lodging  of  persons 
who  must  vacate  their  houses  during  the  disinfection  of  the 
house  and  })remises  where  a  case  has  occurretl. 

I  Avill  give  you  an  instance  of  the  efficiency  of  isolation,  and 
how  that  efficiency  can  be  marred  by  the  neglect  ot  necessary 
precautions.  AVe  had  a  very  serious  epiilemic  i»f  small-pox  in 
London,    1884-5.      According   to    the    usual    course    of    past 
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epidemics  of  small-pox,  it  should  have  recurred  between  1889 
and  l'S91  or  1892  :  but  every  case  of  small-pox  in  London,  which 
cannot  be  isolated  effectually  in  its  own  dwelHng,  is  removed  by 
ambulance  carriages  and  steamers  to  ships  placed  in  the  lower 
Thames,  and  up  to  the  present  time  the  epidemic  tendency  has 
been  kept  under.  There  occurred,  however,  not  many  months 
ago  a  sudden  outbreak  of  some  ten  or  twelve  cases,  which  afford 
a  striking  instance  of  how  faihire  to  isolate  a  patient  may  easily 
lead  to  a  spread  of  the  disease.  The  cases  were  all  traced  to 
one  man  who  had  fallen  ill  soon  after  landing  from  a  foreign 
ship.  His  illness  had  not  been  recognised  at  once,  and  he  had 
remained  in  his  lodgings  for  some  days  before  his  case  was 
notified,  and  before  his  removal  to  the  hospital  ships.  The 
other  cases  were  all  traced  to  have  had  communication  with 
this  man,  or  his  surroundings,  under  circumstances  which 
showed  that  if  he  had  been  removed  at  once,  probably  all  the 
others  would  have  escaped  the  disease.  Another  case  of  the 
efficiency  of  isolation  is  also  remarkable.  You  all,  no  doubt, 
know  that  the  people  of  Leicester  are  much  opposed  to  vaccina- 
tion, and  that  a  considerable  proportion  of  the  population  is  not 
vaccinated.  They  have,  however,  managed  to  escape  during  a 
long  series  of  years  from  the  ravages  of  small-pox,  whilst 
epidemics  of  small-pox  have  raged  in  many  towns  and  country 
districts  of  England.  They  have  obtained  this  immunity,  by 
paying  very  careful  attention  to  the  general  sanitation  of  their 
town,  and  especially  by  maintaining  a  very  efficient  isolation  in 
all  cases  where  the  disease  manifests  itself.  They  have  an 
isolation  hospital,  to  which  anyone  attacked  with  small-pox  is 
removed,  unless  adequate  isolation  can  be  afforded  at  home ; 
and  they  isolate  not  only  the  patient,  but  the  family  who  have 
been  in  contact  with  the  patient,  paying  their  wages,  and 
keeping  them  isolated  under  supervision  for  a  sufficient  period, 
to  ascertain  that  they  do  not  develop  small-pox.  Moreover,  they 
do  recognise  the  advantages  of  vaccination,  in  that  they  insist 
on  vaccinating  all  such  persons  and  their  attendants.  Inasmuch, 
however,  as  vaccination  and  revaccination  afford  an  almost  com- 
plete immunity  from  small-pox,  the  majority  in  this  country 
wisely  prefer  the  absolute  safeguard  of  universal  vaccination,  to 
the  risk  of  small-pox,  Avhich  Leicester  incurs  ;  but  we  may  learn 
from  the  Leicester  practice  in  regard  to  small-pox,  how  to  treat 
other  infectious  diseases,  and  by  taking  steps  to  isolate  im- 
mediately every  case  of  infectious  disease,  arrive  at  almost 
stamping  them  out. 

The  Sanitary  Authorities  who  adopt  the  Act  for  the  notifica- 
tion of  disease,  do,  however,  only  part  of  the  work  necessary  for 
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the  prevention  of  infectious  disease,  unless  tliey  also  provide 
isolation  lios[)ituls. 

You  must  also  remember  that  one  of  the  conditions  necessary 
to  make  isolation  effective  is  the  careful,  immediate  disinfection 
of  premises,  furniture,  and  clothing.  Kow  this  is  especially  the 
duty  of  the  Sanitary  Inspector.  He  must,  therefore,  possess 
ade([uate  knowledge  of  the  various  materials  to  be  usefl  in  dis- 
infection, and  how  to  ap[)ly  them  ;  he  must  also  be  furnished 
with  adecpiate  a})i)liances  for  disinfection.  It  cannot  be  too 
strongly  urged  that  if  the  notification  of  infectious  disease  is  to 
be  really  effective  as  an  instrument  for  preventing  the  spread 
of  disease,  careful  immediate  isolation  and  disinfection  is  im- 
})erative.  I  regret  to  say  that  in  Worcestershire,  many  Sanitary 
Districts,  and  especially  Rural  Sanitary  Districts,  have  only 
very  partially  recognised  the  inij)ortance  of  providing  either 
isolation  hospitals  or  adecjuate  disinfecting  appliances. 

There  is  another  point  on  which,  I  think,  I  can  usefully  say 
a  few  words,  that  is,  on  the  disposal  of  house  refuse.  This 
subject  is  indeed  one  of  growing  im])ortance,  for  our  po})ulation 
increases  rapidly,  and  the  refuse  which  has  to  be  disj)osed  of 
increases  in  proportion.  This  refuse  consists  of  1st,  f cecal 
matter ;  2nd,  of  house  slops ;  and  3rd,  ashes,  kitchen  waste, 
and  other  household  refuse.  In  country  districts,  where  houses 
are  separate,  the  utilization  of  these  matters  is  comparatively 
simple.  They  can  generally  be  utilized  without  sanitary  danger, 
in  increasing  the  fertility  of  the  garden  and  the  field.  But 
where  houses  are  close  together,  as  is  the  case  in  large  villages 
and  in  towns,  the  difficulties  are  greater.  You  will  hear  in  the 
course  of  these  lectures  what  are  the  most  effectual  modes  of 
disposing  of  these  matters.  I  would  only  observe  that  the 
refuse,  on  sanitary  grounds,  ought  never  to  be  allowed  to 
remain  long  in  the  house  itself,  nor  ought  it  to  be  accumulated 
near  the  house,  either  in  heaps  where  it  contributes  to  pollute 
the  air,  or  in  pits  where  it  may  contribute  to  pollute  the  wells. 
The  only  safe  ])lan  is  to  place  it  in  a  metal  recei>tacle  and  to 
have  it  removed  to  a  distance,  for  purpose  of  utilization,  every 
morning.  In  the  final  disposal  of  town  refuse,  it  has  sometimes 
been  the  custom  to  adopt  very  unsanitary  proceeihngs.  In  the 
vicinity  of  many  large  towns  this  refuse  has  been  sometimes 
used  as  the  means  of  raising  the  level  of  the  ground  to  afford 
a  foundation  for  new  houses.  The  continued  rising  of  vapour 
from  the  ground  makes  this  a  most  dangerous  proceeding,  and 
fevers  and  other  diseases  have  been  thereby  occasioned  in  the 
dwellings  built  on  such  a  foundation.  This  method  of  disposal 
is  now  fortunately  comparatively  rare. 
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The  process  of  dust  sorting  by  hand,  which  is  still  to  some 
extent  practised,  is  an  insanitary  occupation,  and  a  large  num- 
ber of  towns  resort  to  destruction  by  fire  as  the  simplest  method 
of  fretting  rid  of  it.  "Where  refuse  is  burnt  without  smell  the 
method  is  not  insanitary,  it  saves  trouble,  and  the  refuse  affords 
a  fuel  which  mav  be  utilized  to  assist  in  driving  engines,  to 
make  electric  light,  or  otherwise.  Burning  house  refuse  is, 
however,  somewhat  wasteful,  and  the  insanitary  part  of  dust 
sorting  is  obviated  by  the  method  of  mechanical  sorting 
invenfed  by  Messrs.  Rosser  and  Russell.  By  this  plan  the 
refuse  is  discharged  from  the  dust-cart  into  a  sorting  cylin- 
der, bv  the  aid  of  which,  and  of  other  ingenious  appliances, 
the  refuse  is  almost  entirely  sorted  without  being  touched  by 
hand,  and  the  whole  can  be  utilized ;  any  usable  articles  are 
sold  to  assist  various  manufactures ;  some  is  sold  as  fuel  and 
breeze,  and  the  waste  paper  is  passed  through  steam,  by  which 
it  is  disinfected,  repulped,  and  made  into  rough  cardboard  or 
roufh  brown  paper.  This  process  is  a  further  development  of 
the  principle  of  the  utilization  of  waste,  which  is  so  important 
a  feature  of  our  civilization.  We  ha^e  long  recognised  that 
the  application  of  sewage  to  land  as  a  means  of  purifying  it  is 
absolutelv  essential,  in  order  to  enable  us  to  dispose  of  the 
sewao-e  of  inland  towns,  villages,  and  districts,  if  our  water 
supply  is  not  to  be  injured ;  and  this  application  of  the  princi- 
ples of  utilization  to  the  refuse  from  the  dust-cart,  relieves  us 
from  a  great  difficulty  which  has  hitherto  governed  the  disposal 
of  refuse. 

This,  however,  is  only  one  of  the  numerous  inventions  by 
which  our  Sanitary  appliances  are  being  daily  altered  and  im- 
proved. Many  of  these  improvements  show  us  that  what  we 
have  been  accustomed  to  look  upon  as  comparatively  insignifi- 
cant matters,  are  really  of  vast  importance  to  the  preservation 
of  health. 

But  vou  will  see  from  this  summary  that  in  order  to  deal 
intellicrently  with  these  apparently  small  matters,  the  Sanitary 
Inspector  must  possess  a  very  considerable  amount  of  technical 
knowledge,  and  each  year  these  requirements  are  increasing. 
Xow,  althoucrh  one  of  the  chief  functions  of  the  Sanitary  In- 
spector is  to  give  attention  to  these  apparently  small  causes  in 
order  to  bring  them  to  the  notice  of  the  Medical  Officer  of 
Health,  and  thus  assist  in  preventing  the  spread  of  disease,  you 
are  all  aware  that  if  a  house  and  its  surroundings  are  to  be 
kept  in  a  healthy  condition,  it  must  be  so  kept  by  those  who 
live  in  the  house,  that  is  to  say,  by  the  householder  himself. 
But  the  householder  is  often  careless  about  such  matters  ;  more 
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froquontly,  indeed,  he  is  not  aware  of  the  evils  wlilch  defective 
sanitation  entails  on  himself  and  on  his  neighbours.  The 
Sanitary  Inspector  is,  however,  or  should  be  always  at  hand  to 
point  out  the  requirements  of  Sanitation  to  the  houselioUler 
when  he  is  careless,  and  to  teach  him  these  requirements  when 
he  is  ignorant  of  them.  In  carrying  out  the  duty  of  explaining 
his  shortcominirs  to  the  householder,  sometliin*;  more  than  mere 
knowledge  is  required.  If  he  is  to  spread  the  cause  of  Sanita- 
tion efficiently,  he  requires  eminent  tact. 

There  are  two  ways  of  approaching  people  under  an  Act  of 
Parliament.  One  way  is  to  threaten  legal  proceedings,  and  to 
order  things  to  be  done  without  explaining  the  object  of  the 
work  required.  That  is  a  very  injudicious  way.  It  hinders 
rather  than  advances  Sanitation.  The  other  way  is  to  use  the 
position  of  a  Sanitary  Inspector  as  a  means  of  teaching  people 
and  educating  them  in  sanitary  methods,  so  as  to  make  them 
understand  that  they  thereby  diminish  the  causes  which  lead  to 
preventable  infectious  disease.  That  is  the  true  way  to  ensure 
])ro|)er  attention  to  the  subject.  It  is  far  better  for  people  to 
do  the  work  of  sanitation  willingly,  and  look  upon  the  Sanitary 
Insjiector  as  their  friend,  than  to  regard  sanitation  in  a  hostile 
spirit,  and  look  on  the  Sanitary  Inspector  as  a  prying,  intolerant 
autocrat,  who  would  force  upon  them  the  principles  of  sanita- 
tion, whether  or  not  they  like  and  understand  them. 

I  do  not  think  that  I  can  impress  upon  you  too  strongly  that 
all  our  sanitary  progress  depends  upon  the  recognition  by  the 
public  that  sanitation  is  desirable  and  necessary. 

If  you  look  into  the  Bible  you  will  see  that  Moses  included 
his  sanitary  precepts  as  a  part  of  the  religion  of  the  jK'ople,  and 
that  he  committed  the  duty  of  enforcing  sanitary  regulations 
to  the  care  of  the  priests.  We  ought  to  take  an  example  from 
that  plan,  and  make  sanitation  distinctly  a  part  of  our  elemen- 
tary education  :  but  meanwhile  with  us  the  Sanitary  Inspector 
is  the  missionary  upon  whom  devolves  the  duty  of  exi>laiuing 
to  the  people  the  importance  of  paving  a  close  attention  to 
sanitary  details. 

I  look  upon  this  duty,  w  hieh  lies  upon  the  Sanitary  Inspector, 
of  educating  the  people  in  sanitation  as  a  great  and  important 
mission,  and  I  should  like  to  impress  upon  all  Sanitary  InsjUH'- 
tors  the  im])ortance  of  the  educational  position  which  they  hold. 
They  are  continually  in  direct  touch  with  the  people,  and  they 
possess  admiralile  o])portunities  ready  to  their  hamls  for  ex- 
plaining to  the  people  the  importance  of  paying  close  attention 
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to  sanitary  details.  Until  the  people  themselves  feel  the  im- 
portance of  sanitation,  very  little  real  and  substantial  advance 
can  be  made  by  the  nation. 

Acts  of  Parliament  mav  be  necessary  to  assist  sanitary  pro- 
gress and  to  enforce  sanitary  discipline,  but  laws  can  do  little 
unless  aided  bv  the  earnest,  the  strenuous  co-operation  of  every 
individual  member  of  the  community.  The  Sanitary  Inspector 
has  it  in  his  power,  in  the  daily  exercise  of  his  duty,  to  explain, 
to  teach,  and  to  show  practically  to  the  artizan  and  to  the 
laboiu'er  how,  by  care  and  attention  to  cleanliness  in  their 
persons,  their  food,  their  homes,  and  their  surroundings,  they 
can  preserve  their  own  health,  and  save  their  children  and 
families  from  preventable  sickness  and  death.  Therefore,  in 
conclusion,  I  would  urge  you  to  impress  upon  the  minds  of 
those  under  your  charge  the  words  of  the  poet.  Goldsmith : — 

"  How  small  of  all  that  human  hearts  endure 
That  part  which  laws  or  kings  can  cause  or  cure ! 
Still  to  ourselves  in  every  place  consigned, 
Our  own  felicity  we  make  or  find." 
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OF  Health,  West  Eidixg  Couxty  Couxcil. 


The  great  and  increasing  importance  of  the  duties  devolving  upon  Local 
Surveyors  and  Inspectors  of  Nuisances,  in  connection  with  the  various 
Acts  relating  to  Public  Health,  Drainage  and  Water  Supply,  the  Sale  of 
Food  and  Drugs,  &c.,  led  The  Sanitary  Institute  of  Great  Britain  in  1877 
to  establish  Voluntary  E.xaminations,  to  appoint  a  Board  of  Examiners, 
and  to  grant  Certificates  of  Competency  in  Sanitary  knowledge. 

The  Sanitary  Institute,  in  which  the  older  body  was  incorporated  in  1888, 
is  continuing  this  important  work. 

The  Examinations  are  arranged  in  two  grades,  and  are  intended  to  enable 
Local  Surveyors  and  Inspectors  of  Nuisances,  or  persons  desirous  of  becom- 
ing such,  or  of  obtaining  the  Certificate  of  the  Institute,  to  prove  their 
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competency  on  the  subject  of  Examination.  ^Nlany  Boards  and  Corpora- 
tions require  Candidates,  when  making  applications  for  appointments,  to 
produce  a  certificate  of  this  kind.  A  register  of  successful  Candidates  is 
kept  at  the  Offices  of  the  Institute,  and  a  copy  will  be  fon^arded  to  Local 
Boards  and  Sanitary  Authorities  on  application. 

The  Local  G-overnment  Board  have  approved  of  The  Sanitary  Institute 
as  a  body,  whose  certiticate,  that  a  person  has  by  Examination  shown 
himself  competent  for  the  office  of  Sanitary  Inspector,  under  the  Public 
Health  (London)  Act,  1S91,  shall  be  sufficient  for  the  purposes  of  the 
requirements  in  Section  108  {d)  of  that  Act. 

Up  to  December  31st,  1892,  76  Examinations  had  been  held — 30  for 
Local  Surveyors,  and  46  for  Inspectors  of  Nuisances.  2041  Candidates 
had  been  examined,  216  as  Local  Surveyors,  and  1825  as  Inspectors  of 
Xuisances  ;  of  these  1238  passed  the  Examinations  and  received  Certificates, 
98  as  Local  Surveyors,  and  1140  as  Inspectors. 

In  order  to  make  the  Examinations  for  Inspectors  more  accessible  to 
persons  residing  in  the  country,  the  Council  now  hold  periodical  Examina- 
tions in  various  centres,  in  addition  to  the  Examinations  held  in  London, 
provided  that  at  least  20  Candidates  send  in  applications  for  Examination. 
These  Examinations  are  carried  out  in  the  same  way  as  the  Examinations 
in  London,  and  no  distinction  is  made  in  the  Certificates  granted. 

Each  Examination  occupies  a  portion  of  two  days.  On  the  first  day  the 
Examination  of  Surveyors  occupies  six  hours — viz.,  usuaDy  from  11  a.m. 
till  2  p.m.,  and  from  3  till  6  p.m.,  and  consists  of  written  papers  only. 
Inspectors  of  Xuisances  have  three  hours'  written  Examination  on  the  first 
day — viz.,  usually  from  11  a.m.  to  2  p. mi.  On  the  second  day  the 
Examination  for  each  class  is  viva  voce,  with  one  or  more  questions  to  be 
answered  in  writing,  if  deemed  necessary. 

EEGULATIOXS. 

Every  Candidate  is  required  to  furnish  the  Board  of  Examiners  with 
satisfactory  testimonials  as  to  age  and  personal  character,  and  to  give  two 
weeks'  notice  previous  to  presenting  himself  for  Examination.  He  must 
be  able  to  write  legibly  and  spell  correctly,  and  possess  a  fair  knowledge 
of  arithmetic,  so  that  he  may  be  able  to  prepare  a  report  on  any  subject 
connected  with  his  duties,  creditable  to  himself  and  to  the  Authority 
employing  him. 

No  one  under  21  years  of  age  is  admitted  to  the  Examinations. 

The  fees  payable  for  the  Examination  are  as  follows  : — 

As  Surveyors,  £5.  os.  As  Inspectors  of  Xuisances,  £3.  3s. 

But  when  the  Examinations  are  held  in  Provincial  Towns  in  or  out  of 
England,  .£1.  Is.  extra  will  be  charged  to  the  Candidate  in  order  to  cover 
the  expenses  incurred  in  holding  an  Examination  out  of  London.  The 
fee  for  Examination  must  be  paid  to  the  Secretary ;  10s.  6d.  on  making 
application,  and  the  remainder  at  least  one  week  before  the  da}--  of  Exami- 
nation. On  the  receipt  of  the  fee,  a  ticket  will  be  forwarded  admitting  to 
the  Examination. 

A  Certificate  of  Competency,  signed  by  the  Examiners,  and  bearing  the 
Seal  of  the  Institute,  is  granted  to  each  successful  Candidate. 
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Unsuccessful  Candidates  are  allowed  to  present  themselves  at  any  other 
Examination  within  twelve  months  on  payment  of  half  fecis. 

Any  person  having  passed  the  Examination  and  received  the  Certificate 
for  Local  Surveyor  is,  by  virtue  of  having  such  Certificate,  upon  proposal 
and  election  as  Member  of  the  Institute,  exempt  from  payment  of  the 
Entrance  Fee,  and  will  bo  called  u])on  to  pay  only  the  reduced  subscription 
of  £1.  Is.  annually. 

Any  person  having  passed  the  Examination  and  received  the  Certificate 
for  Inspector  of  Nuisances  is,  by  virtue  of  having  such  Certificate,  upon 
])ropo8al  and  election  as  Associate  of  the  Institute,  exempt  from  payment 
of  the  Entrance  Fee,  and  will  be  called  only  to  upon  pay  the  reduced 
subscription  of  10s.  (id.  annually. 


EXAMINATIONS  ARRANGED  FOR   1893. 

For  Surveyors- 
London— Friday  and  Saturday,  June  9th  and  10th. 

For  Inspectors  of  Nuisances- 
Worcester— Friday  and  Saturday,  January  27th  and  28th. 
London  ,,  ,,  April  14th  and  15th. 

King's  Lynn    „  ,,  April  28th  and  29th. 

Exeter  ,,  ,,  May  26th  and  27th. 

Dublin  ,,  ,,  June  23rd  and  24th. 

Leeds  ,,  ,,  July  7th  and  8th. 

Cardiff  „  ,,  July  28th  and  29th. 

Newcastle-upon-Tyne  ,,  November  10th  and  11th. 

London  ,,  ,,  December  1st  and  2nd. 

Manchester     ,,  ,,  December  15th  and  16th. 

The  forms  to  be  filled  up  before  the  Examination,  by  Candidates  and  by  those 
persons  recommending  them,  will  be  supplied  on  application  to  the  Secretary. 


SYLLABUS  of  SUBJECTS  for  EXAMINATION. 


FOR   LOCAL    SURVEYORS. 

(I.)  Laws  and  Bye-Laws — A  thorough  knowledge  of  the  Acts  affecting  Sanitary 
Authorities,  so  far  as  they  relate  to  the  duties  of  Local  Surveyors ;  also,  of 
the  Model  By-Laws  issued  by  the  Local  Government  Board. 

(2.)  Sewerage  and  Drainage— Tlie  Sanitary  arrangements  of  houses,  including 
internal  drainage,  the  construction  of  water-closets,  privies,  and  di-y-closets, 
the  removal  and  disposal  of  refuse  ;  the  Sanitary  defects  of  Builder's  and 
Plumber's  work  ;  the  Sanitary  principles  of  Sewerage  and  Drainage  and 
their  application  in  the  preparation  of  schemes  for,  and  in  the  construction 
of.  Sewerage  works;  the  Hushing  and  ventilation  of  sewers,  and  the  treat- 
ment and  disposal  of  sewage. 

{3.)  Water  Suptly  op  Towns  and  Houses — The  som*ces  of  water,  methods  of 
collecting,  purification  (filtration,  softening,  &c.),  and  distribution.  The 
Sanitary  principles  of  "Water  Supply,  and  their  application  in  the  preparation 
of  schemes  for,  and  in  the  construction  of.  Water-works ;  the  various  ways  in 
Avhich  water  is  likely  to  become  polluted,  and  the  best  means  of  ensm-iug 
its  purity. 

-(4.)  Structural— Regulation  of  Cellar  Dwelliugs  and  Lodging  Houses,  and  of 
Baths  and  Wash-houses;  General  principles  of  Ventilation  and  their  practical 
application;  the  amount  of  air  and  space  necessary  f(n-  men  and  cattle  ;  the 
means  of  supplying  air,  and  of  ensuring  its  purity. 

(5.)  HiGuwAVs  and  Strkets— Tlie  Sanitary  principles  which  should  be  observed 
in  the  construction  and  cleansing  of  streets  and  roads. 
Candidates  will  be  required  to  make  free-hand  sketches. 
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EXAMIXATIOXS    IX    SAXITAEY    K>'OWLEl)GE. 


FOR  INSPECTORS  OF  NUISANCES. 


Duties  of  Inspectors  of  Nuisances  as  defined  by  tiie 
order  of  the  Local  GoYernment  Board,  Marcii,  1891. 

(1.)  He  shall  perform,  either  under  the  special  "^ 
directions  of  the  Sanitary  Authority,  or  so  far  as 
authorized  by  the  Sanitary  Authority,  under  the 
directions  of  the  Medical  Officer  of  Health,  or  in 
cases  where  no  such  directions  are  required,  without 
such  directions,  all  the  duties  specially  imposed  upon 
an  Inspector  of  Nuisances  by  the  Public  Health  Act, 
1S75,  or  by  any  other  Statute  or  Statutes,  or  by  the 
Orders  of  the  Local  Government  Board,  so  far  as 
the  same  apply  to  his  office. 

(2.)  He  shall  attend  all  meetings  of  the  Sanitary  -» 
Authority  when  so  required. 

(3.)  He  shall  by  inspection  of  the  District,  both 
systematically  at  certain  periods,  and  at  intervals  as 
occasion  may  require,  keep  himself  informed  in  re- 
spect of  the  nuisances  existing  therein  that  require 
abatement. 

/4.)  On  receiving  notice  of  the  existence  of  any 
nuisances  within  the  District,  or  of  the  breach  of 
any  bv-laws  or  regulations  made  by  the  Sanitarj- 
Authority  for  the  suppression  of  nuisances,  he  shall,  as 
early  as  practicable,  visit  the  spot,  and  inquire  into  such 
alleged  nuisance  or  breach  of  by-laws  or  regulations. 

|.T  )  He  shall  report  to  the  Sanitary  Authority  any 
noxious,  or  ofiensive  businesses,  trades,  or  manu- 
factories estabUshed  witliin  the  District,  and  the 
breach  or  non-observance  of  any  by-laws  or  regula- 
dons  made  in  respect  of  the  same. 

(6.)  He  shall  report  to  the  Sanitary  Authority  any  ~| 
damage  done  to  any  works  of  water  supply,  or  other  i 
works  belonging  to  them,  and  also  any  case  of  wUful  ! 
or  negligent  waste  of  water  supplied  by  them,  or  any  j 
fouling  by  gas,  filth,  or  otherwise,  of  water  used  for 
domestic  purposes.  J 

(7.)  He  shali  from  time  to  time,  and  forthwith  upon 
complaint,  visit  and  inspect  the  shops  and  places 
kept  or  used  for  tlie  preparation  or  sale  of  butcliers' 
meat,  poultry,  fish,  fruit,  vegetables,  com,  bread, 
flour,  milk,  or  any  other  article  to  which  the  pro- 
visions of  the  Public  Health  Act,  1875,  in  this  behalf 
shall  apply,  and  examine  any  animal,  carcase,  meat, 
poultrj-,  game,  flesh,  fish,  fruit,  vegetables,  com, 
bread,  flour,  milk,  or  any  other  article  as  aforesaid, 
wliich  may  be  therein ;  and  in  case  any  such  article 
appear  to  him  to  be  intended  for  the  food  of  man. 
and  to  be  unfit  for  such  food,  he  shall  cause  the  same 
to  be  seized,  and  take  such  other  proceedings  as  may 
be  necessary  in  order  to  have  the  same  dealt  with  by 
a  Justice  :  Provided,  that  in  any  case  of  doubt  arising 
under  this  clause,  he  shall  report  the  matter  to  the 
Medical  Officer  of  Health,  with  the  view  of  obtaining 
his  advice  thereon. 

(8.)  He  shall,  when  and  as  directed  by  the  Sanitary 
Authority,  procure  and  submit  samples  of  food,  drink, 
or  drugs  suspected  to  be  adulterated,  to  be  analysed 
by  the  analyst  appointed  under  "  The  Sale  of  Food 
and  Drugs  Act,  l!S7.5,"  and  upon  receiving  a  certifi- 
cate stating  that  the  articles  of  food,  drink,  or  drugs 
are  adulterated,  cause  a  complaint  to  be  made,  and 
take  the  other  proceedings  prescribed  by  that  Act. 


Syllabus  of  Subjects  for 
Examination. 


The  Provisions  of  the  Acts  and 
Model  By-Laws  relating  to  the  duties 
of  Lispectors  of  Nuisances. 


A  knowledge  of  what  constitutes  a 
Nuisance. 

Methods  of  Inspection,  of  Dwellings, 
Cellar  Dwellings,  Dairies.  Milk-shops, 
Markets,  Slaughter-houses,  Cow-sheds, 
Canal  Boats  and  Nuisances  especially 
connected  with  Trades  and  Manu- 
factories. 


The  Physical  Characteristics  of  good 
Drinking  Water — the  various  ways  in 
which  it  may  be  polluted,  by  Damage 
to  Supply  NVorks  or  in  Houses,  and 
the  means  of  preventing  pollution — 
Methods  of  Water  Supply. 


The  Chaaacteristics  of  good  and  bad 
Food  (such  as  Meat,  Fish,  Milk,  Vege- 
tables). 


\.  The  sale  of  Food  and  Drags'  Act, 
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(9.)  He  shall  give  immediate  notice  to  the  Medical  "| 
Officer  of  Health  of  the  occurrence  witliin  the  dis-    : 
trict  of  any  contagious,  infectious,  or  epidemic  disease ; 
and  whenever  it  appears  to  him  that  the  intervention    ! 
of  such  officer  is  necessary  in  consequence  of  the    ' 
existence  of  any  nuisance  injurious  to  health,  or  of 
any  overcrowdiJag  in   a   house,   he  shall  forthwith 
inform  the  Medical  Officer  of  Health  thereof.  J 

(10.)  He  shall,  subject  to  tlie  directions  of  the  ^ 
Sanitary  Authority,  attend  to  the  instructions  of  the  i 
Medical  Officer  of  Health  with  respect  to  any  mea- 
sures which  can  be  lawfully  taken  by  an  Inspector  of  ( 
Nuisances  under  the  Public  Health  Act,  1875,  or  [ 
under  any  other  Statute  or  Statutes,  for  preventing 
the  spread  of  any  contagious,  infectious,  or  epidemic  I 
disease  of  a  dangerous  character.  J 

(11.)  He  shall  enter  from  day  to  day,  in  a  book  to  _ 
be  provided  by  the  Sanitary  Authority,  particulars  of  1 
his  inspections  and  of  the  action  taken  by  him  in  the 
execution  of  his  duties.  He  shall  also  keep  a  book 
or  books,  to  be  provided  by  the  Sanitary  Authority, 
so  arranged  as  to  form,  as  far  as  possible,  a  con- 
tinuous record  of  the  sanitary  condition  of  each  of 
the  premises  in  respect  of  which  any  action  has  been 
taken  under  the  Public  Health  Act,  1875,  or  under 
any  other  Statute  or  Statutes,  and  shall  keep  any 
other  systematic  records  that  the  Sanitary  Authority 
may  require. 

(12.)  He  shall  at  all  reasonable  times,  when  applied 
to  by  the  Medical  Officer  of  Health,  produce  to  him 
his  books,  or  any  of  them,  and  render  to  him  such 
information  as  he  may  be  able  to  furnish  with  respect 
to  any  matter  to  which  the  duties  of  Inspector  of  j 
Nuisances  relate.  _^ 

(13.)  He  shall,  if  directed  by  the  Sanitary  Au-  1 
thority  to  do  so,  superintend  and  see  to  the  due  I 
execution  of  all  works  which  may  be  undertaken  ^ 
under  their  direction  for  the  suppression  or  removal  | 
of  nuisances  within  the  district.  J 

(14.)  He  shall,  if  directed  by  the  Sanitary  Authority  ■. 
to  do  so,  act  as  Officer  of  the  said  Authority  as  Local 
Authority  under  the  Contagious  Diseases  (Animals)   I 
Act,   1886,   and  any    Orders    or  Regulations  made   I 
thereunder.  J 

(15.)  In  matters  not  specially  provided  for  in  this  -i 
Order,  he  shall  observe  and  execute  all  the  lawful 
orders  and  directions  of  the  Sanitary  Authority,  and   V 
the   Orders  of  the  Local  Government  Board  which 
may  be  hereafter  issued,  applicable  to  his  office.  ' 


The  Regulations  affecting  persons 
sufl'ering  or  recovering  from  Infections 
diseases,  and  some  knowledge  of  such 
diseases — The  principles  of  Ventila- 
tion, and  simple  methods  of  Venti- 
lating Rooms — Measurement  of  Cubic 
Space. 


Disiniectants  and  Methods  of  Disin- 
fection. 


A  Knowledge  of  the  General  Duties 
of  the  Office,  and  Methods  of  keeping 
the  necessary  Books  and  Records. 
"Writing  and  SpeUing. 


The  proper  conditions  of  good 
Drainage — The  advantages  and  dis- 
advantages of  various  Sanitary  Appli- 
plances  for  Houses  —  Inspection  of 
Builder's  and  Plumber's  work — Sca- 
venging and  the  Disposal  of  Refuse. 


Particulars  as  to  Local  Boards  requiring  Candidates  to  liold  Certificates. 

For  several  years  past  it  has  been  the  practice  of  many  Local  .Vuthorities  to  insert 
in  their  advertisements  for  Inspectors  of  Nuisances  clauses  similar  to  the  following, 
or  otherwise  to  definitely  recognise  the  desirability  of  a  Certificate: — 

Extract  from  advertisements — 

PoPLAE.  District, 

"...  Candidates  must  possess  a  knowledge  of  building  construction,  and  if 
not  already  in  possession  of  the  Certificate  of  The  Sanitary  Institute,  must  obtaiu 
such  Certificate  within  twelve  months  of  appointment.    ..." 

Paddixgtox  Pakish. 
"...    Applicants  must  have  passed  a  satisfactory  examination  and  be  in 
possession  of  Certificates  from  The  Sanitary  Institute.    .     .    ." 
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Extract  from  Advertisements — ConHnned. 

«  LlVEBPOOL. 


Great  Britain. 


Candidates  must  hold  the  t'ertihcate  of  The  Sanitary  Institute  of 


Citv  of  London,  1891. 
Battersea,  1885-9-91-3. 
Bethnal  Green,  1889—90. 
Cambersvell,  1891—92. 
Chelsea,  1893. 
Fulham,  1890-90. 
Green-wich,  1890—91—92. 
Hacknev,  1891—93. 
Hammersmith,  1891-2-3. 
Hampstead,  1891—92. 
Kensington,  1891—92. 
Lambeth,  1890. 


METROPOLITAN- 29. 

Limehouse,  1890. 
Marylebone,  1891. 
Newington,  1891. 
Paddington,  1884—89. 
Poplar,  1890. 
Eotherhithe,  1893. 
St.     George's,    Hanover 

Square,  1891. 
St.  George's-in-the-East, 

1892. 
St.  James's,  Westminster, 

1891. 


St.  Luke's,  1887—91—93. 

St.  Margaret,  Westmin- 
ster, 1892. 

St.  Mary.  Islington— 1892 
—93. 

St.  Olave's.  1889, 

St,  Pancras,  1885—87— 
90—92. 

St.  Saviour's,  1889. 

Wandsworth  (4),  1888— 
89—91—92. 

Whitechapel,  1891. 


Aberavon,  1893. 
Alton, 1893. 
Barnet,  1890. 
Bath,  1890. 
Battle,  1890. 
Bedwellt5%  1891—92. 
BexhUl,  1892. 
Birkenhead,  1891. 
Birmingham,  1892. 
Blackburn,  1892. 
Blackpool,  1889. 
Blean,  1890. 

Bolton,  1893. 

Bournemouth,  1891—92. 

Bradfield,  1891. 

Brierley  Hill,  1890—91. 

Bristol,  1884—86. 

Bromley,  Kent,  1891—91. 

Cardiff,  1890—91. 

Carlisle,  1890—93. 

Carnarvon,  1891. 

Chesterfield,  1892. 

Chiswick,  1891. 

Clay  Lane,  1892. 

Coventrj',  1891. 

Croydon, 1891. 

Darwen,  1891. 

Dewsburv,  1^80—90. 

Dorchester,  1892. 

Eastbourne,  1889. 

Ely,  1888. 

Exeter,  1889. 


PROVINCIAL- 92. 

Foleshill,  1891. 
Hailsham,  1886—91. 
Halifax,  1892. 
Hanlev,  1891—92. 
Hartlepool,  1890. 
Hastings,  1892. 
Hebburn,  1892. 
Idle,  1892. 
Kingston  -  upon  -  Hull, 

1884—90—90. 
Leeds,  1889. 
Liverpool,  1886—91. 
Lytham,  1887—92. 
Maidstone,  1889-89. 
Manchester,  1890-91-92. 
Margate,  1888—90. 
Margram,  1893. 
Midhurst,  1892. 
2kIilton-by-Sittingbourne, 

1887. 
Nantyglo,  1891. 
Nelson,  1892. 
Newcastle-on-Tyne,  1891. 
Newmarket,  1887—88— 

90—92. 
Northampton,  1892. 
Norwich,  1892. 
Oswestrv,  1887. 
Plymouth,  1892. 
Pontypool.  1892. 
Pontypridd,  1890—92. 
Poole,  1893. 


Portsmouth,  1890. 
Pottersbury,  1893. 
Rhvl,  1890. 
Risb  ridge,  1893. 
Salford,  1891—92. 
Scarborough,  1888. 
Sheffield,  1890—91—93. 
Southampton,  1890—91. 
Staffordshire    County 

Council,  1892. 
Stockport,  1891— 92. 
Stockton, 1887-90-91. 
Stretford,  1892. 
Stroud,  1892. 
Sunderland,  1885—92. 
Swansea,  1893. 
Tendring,  1891. 
Thakeham,  1890— 90— 9'J 
Twickenham.  1887. 
Wakefield,  1891. 
Ware,  1891. 
Watford,  1887. 
West  Bromwich,  1892. 
West  Ham,  1891—93. 
Wigan,  1891. 
Willesden,  1891. 
Winslow,  1893. 
Wimbledon,  1890. 
Winslow,  1893. 
Wood  Green,  1892. 
Worthing,  1890-91. 
Yorkshire,  W.R.,  1891. 


COLONIAL-1. 
Cajie  Colony,   1891. 
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TaWe  shewing  the  number  of  Candidates  examined  and  certified 

each  year. 


Number  Examined. 

Certificated. 

Year. 

Surveyor 

Inspector 

Total. 

Number. 

Per  cent 

of  Total. 

Surveyor 

Inspector 

Total. 

Surveyor. 

Inspector. 

1877 

3 

5 

8 

2 

3 

5 

67 

60 

1878 

11 

10 

21 

3 

10 

13 

27 

100 

1879 

4 

G 

10 

2 

4 

6 

50 

67 

1880 

10 

3 

13 

6 

2 

8 

60 

67 

1881 

7 

7 

14 

2 

6 

8 

29 

86 

1882 

6 

15 

21 

3 

13 

16 

50 

S7 

1883 

7 

13 

20 

3 

11 

14 

43 

85 

1884 

14 

36 

50 

7 

27 

34   • 

50 

75 

1885 

20 

44 

64 

5 

33 

38 

25 

75 

188G 

19 

105 

124 

9 

86 

95 

47 

S3 

1887 

17 

122 

139 

7 

75 

82 

4t 

61 

1888 

25 

124 

149 

8 

77 

85 

32 

62  ^ 

1889 

9 

1G5 

174 

5 

89 

94 

56 

54 

1890 

18 

307 

325 

8 

151 

159 

44 

49 

1891 

11 

350 

361 

8 

238 

246 

73 

68 

1802 

35 

513 

548 

20 

315 

335 

57 

61 

2)6 

1825 

2041 

98 

1140 

1238 

45 

62 

Table  and  Diagram  shewing  the  number  of  Candidates  examined  and 
certified  each  year.    Relating  to  Inspectors'  Examination  only. 


Year. 

i    Xumber 
'  Examined. 

Xaruber 
Certificated 

Per  een-. 
of  total 

1877 

5 

3 

60 

1878 

10 

10 

100 

1879 

6 

4 

67 

1880 

3 

2 

67 

1881 

7 

6 

S6 

1882 

15 

13 

S7 

1883 

13 

11 

So 

1884 

36 

27 

75 

1885 

44 

33 

75 

1886 

105 

86 

S2 

1887 

122 

75 

61 

1888 

124 

77 

62 

1889 

165 

89 

54 

1890 

307 

151 

49 

1891 

350 

238 

6S 

1892 

513 

315 

61 

1825      , 

1140 

6J 

88    89     5     91     9 e    9.3    94     ^ 

II 


IH 


77     7d      79      Se 


NOTE— The  total  number  of  Candidates  Is  shewn  by  the  whole  height  of  the  column 
shaded,  and  the  number  who  have  obtained  Certificates  by  the  lighter  portion. 
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LIST  OF  CANDIDATES  AVHO 
EECEIVED  CERTIFICATES  DURING  1892. 


LOCAL    SURVEYORS. 


1892,  June  18.     Beoavx,  Edavin,  Burgess  Hill,  Sussex. 

1892,  June  18.  Coxxal,  Ebex,  49,  Kerrsland  Terrace,  Hillhead, 
Glasgow. 

1892,  July    9.     Date,  Johx,  3,  Diana  Street,  Albany  Eoad,  Cardiff. 

1892,  June  18.  Dexdt,  William  Coopee,  Surveyors'  Department, 
Lambeth. 

1892,  June  18.  Dixox,  Fraxces  Edavard,  "\Valton-le-Dale  Local 
Board,  Preston. 

1892,  Apr.  29.  Godbaed,  Joseph,  Springfield  Farm,  Chinley, 
Chapel-en-le-Frith. 

1892,  Apr.  29.     Geeex,  AVilllim  Samuel,  Idridgehay,  Derby. 

1892,  June  18.  Geiffiths,  HLveold,  School  Board  Offices,  Embank- 
ment, W.C. 

1892,  Apr.  29.  Kilfoed,  Hexey  James,  Borough  Surveyor,  Ilkes- 
ton. 

1892,  June  18.     Kiek,  Johx  Weight,  Yestry  Offices,  Battersea  Else. 

1882,  June  18.  Llotd,  Cheistophee,  2,  St.  Mark's  Terrace,  New 
Brompton. 

1892,  June  18.  Millee,  Hexey,  "The  Wilderness,"  Carrow  Hill, 
Norwich. 

1892,  June  18.     Mitchell,  Lewis,  Hurlford,  Kilmarnock. 

1892,  June  18.  Xewmax,  Eegixald  William,  53,  Barnmead  Eoad, 
Beckenham. 

1892,  Apr.  29.     Outeam,  Masox,  Mill  House,  Dronfield,  Sheffield. 

1892,  July  9.  Eidgway,  Eexest  Eegixald,  Long  Eaton,  Notting- 
ham. 

1892,  June  18.  Staxbuey,  William  Hexey,  Eoyal  Engineers' 
Office,  Freetown,  Sierra  Leone. 

1892,  July  9.  Willlvms,  William  Iltyu,  Pentregwithel,  Aber- 
gavenny. 

1892,  July    9.     Wilsox,  Johx  A.,  18,  Eodney  Terrace,  Cheltenham. 

1892,  June  18.  Yates,  Feed  Spexcee,  assoc.m.ixst.c.e.,  City  Sur- 
veyors Office,  York. 


INSPECTORS    OP    NUISANCES. 

1892,  June  11.     Ackeexley,  Joseph,  Broughton  Eoad,  Skipton. 
1892,  Apr.    9.     Adams,    Albeet    Edwaed,   29,   Alexander    Eoad, 

Northampton. 
1892,  July  16.     Allex,  Tho>[as  Holtox,  Strumpshaw,  Norwich. 
1892,  June  11.     Axdeesox,  Geoege  Haet,  Tt)wn  ILall,  Middlesboro'. 
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1892,  Dec.    3.     Axdeesox,    Jasper  Kirtlet,  13,  Eaihvaj   Street, 

Beverley,  Yorkshire. 
1892,  June  11.     Armitage,    Frederick    L.,  Upper   Spring   Street, 

Huddersfield. 
1892,  June  11.     Armitage,    Tiio:nlvs    Albert,    12,   South    Parade, 

Huddersfield. 
1892,  June  11.     Arxsby,  "William  Edavard,  Long  Acre,  Bingham, 

Xotts. 
1892,  Dec.    3.     Ashley,  Sydney,  14,  Gower  Street,  W.C. 
1892,  Dec.  17.     Ashurst,  George   Normax,  40,  Allington   Street, 

St.  Michael's,  Liverpool. 
1892,  Apr.  29.     Atkixs,  Bexjamix,  31,  Eussell  Street,  Leamington 

Spa. 
1892,  Dec.    3.     Bache,  Arthur  Edward,  81,  Elswick  Ed.,  Lewisham. 
1892,  Dec.    3.     Bagsh^vav,  Allex,  Junr.,  46,  Beatrice  Street,  King 

Street,  Plaistow. 
1892,  July  16.     Baker,  Hexry  Kirkham,  9,  North  Terrace,  Cam- 
bridge. 
1892,  June  11.     Baldwix,  Parkixsox,  Farnhill,  Kildwick, 
1892,  June  11.     Barker,  William  Thomas,  Town  Hall,  Salford. 
1892,  Dec.  17.     Barox,  Johx,  12,  William  Street,  Little  Lever. 
1892,  Dec.    3.     Barth,  Frederick:  Alfred,  17,  Kensington  Place, 

Campden  Hill,  AV. 

1892,  Apr.    9.     Bates,  Matthew,  Local  Board  Offices,  Bromley,  Kent. 

1893,  Dec.    3.     Belcher,    Charles     Egbert,    84,    Loughborough 

Eoad,  S.W. 
1892,  Apr.    9.     Bexxett,  Albert,  138,  Clarence  Eoad,  NM. 
1892.  Dec.    3.     Bexxett.  Hexry  Marlixg,  Victoria  Street,  Staple 

Hill,  Bristol. 
1892,  Dec.    3.     Billixo,    George    Timothy,    16,    Olinda    Street, 

Portsmouth. 
1892,  Dec.  17.     Blythe,  Osborxe,  Junr.,  Foxton  Hall,  Alnmouth, 

Northumberland. 
1892,  June  11.     Boltox,  Joseph,  Sanitary  Inspector,  Otley. 
1892,  June  11.     Borras,  Thomas,  5,  Littlewoodhouse  Street,  Leeds. 
1892,  June  11.     BoTTo>rLEY,  Albert  Edward,  64,  Ovenden  Eoad, 

Halifax. 
1892,  Apr.    9.     Bowdex,  "William  George  Frederick,  38,  Crozier 

Street,  Lambeth,  S.E. 
1892,  June  11.     Braithwaite,  Thomas,  Darton,  Barnsley. 
1892,  Apr.  29.     BRAAriiA^r,  WiLLiANr,  Fern  Cottage,  Market  Street, 

Clay  Cross. 
1892,  Dec.    3.     Braybox,    Frederick    AVilliam,    52,    Grosvenor 

Street,  Brighton. 
1892,  Apr.    9.     Bromley,  James,  Eothwell  Estate  Office,  Sharpies 

Hall,  Bolton. 
1892,  June  11.     Brough,  Eiciiard,  2H,  Servia  Grove,  Leeds. 
1892,  Apr.    9.     Biiowx,  EE(iiXALi),  Local  Board,  Ealing. 
1892,  Apr.    9.     Brown,  Houkut  Frederick,  130,  Devonshire  Street, 

Mile  End. 
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1892,  Apr.    9.     Browx,  Eobeiit,  Junr.,  44,  St.  Ann's  Hill,  Wands- 
worth . 
1892,  Junell.     Buck,  Samuel,  Dacre  Banks,  Leeds. 
1892,  Dec.    3.     Bucktox,  Walter,  27,  Ladbroke  Square,  W. 
1892,  Dec.    3.     Busrridge,  Harold,  9G,  Herbert  Eoad,  Pluinstead. 
1892,  July    9.     Bush,  Spe>'CEr,  High  Roding,  Dunmow,  Essex. 
1892,  Apr.    9.     Butcher,   Charles   Erxest,  17,  Circus   Eoad,  St. 

John's  Wood,  N.W. 
1892,  Dec.     3.     Butler,     Charles     Ej)Avaru,     Surveyor's     Office, 

Shoreham. 
1892,  Apr.    9.     Buttox,  Walter. 
1892,  July  16.     Caxxell,  Charles  Stephex,  32,  Knowsley  Road, 

Magdalen  Eoad,  Norwich. 
1892,  Dec.    3.     Carpexter,   Egbert,   Sergt.-Major,  The  Barracks, 

Hounslow. 
1892,  jNIar.   5.     Casely,  Enwix  Johx,  46,  Alpha  Eoad,  Southville, 

Bristol. 
1892,  June  25.     Cattliff,  Willlvm,   Town  Hall,  Newcastle-upon- 
Tyne. 
1892,  Dec.    3.     Cattox,  Herbert,  Sherfield  House,  Grays. 
1892,  Dec.  17.     Chadwick,  Johx,  Petersfield,  Hants. 
1892,  Apr.    9.     Chalk,  Joseph,  Waterworks  Engineer's  Department, 

Southampton. 
1892,  July  16.     Challex'ger,  William,  Southery,Downham  Market. 
1892,  Junell.     Chambers,  Frederick,  Local  Board  Offices,  Goole. 
1892,  Jidy  16.     Chap:max,   Cecil  Robert  William,  5,  Carslialton 

Road,  New  Lakenham,  Norwich. 
1892,  July    9.     Chapple,   William   Robert,   50,   Rodney   Street, 

Swansea. 
1892,  Dec.  17.     Charlesworth,    James    Frederick,     11,    I^nion 

Street,  Southport. 
1892,  July    9.     Cila.rters,  Robert  H.,The  Moors, Cadoxton,  Cardiff. 
1892,  Dec.    3.     Chesterfield,  William  James,  32,  Eosaville  Eoad, 

Fulham. 
1892,  Junell.     Clark,  Arthur  Edward,  "  The  Sanatorium,"  York 

Eoad,  Leeds. 
1892,  Dec.    3.     Clarke,  Charles  Hexry,  2,  Rutland  Terrace,  High 

Road,  Leyton. 
1892,  Junell.     Coates,  Joseph  Carter,  New  Brighton,  Bramley, 

Leeds. 
1892,  Junell.     Coates,  William  Morfix,  13,  Northbrook  Street, 

Chapeltown,  Leeds. 
1892,  Apr.    9.     Cook,  Willia^i  George,  Wetherell  Cottage,  Well 

Road,  Hampstead. 
1892,  Dec.  17.     Corbigax,  Joseph,  24,  Keble  Street,  I  nee,  Wigan. 
1892,  Mar.    5.     Cotty,  Johx  Frederick,  40,  Princes  Street,  Bristol. 
1892,  Apr.    9.     Crofts,  Thomas  Johx,  50,  Central  Street,  Landport, 

Portsmouth. 
1892,  Dec.    3.     Cuckxey,   James   Alfred,   37.    Grosvenor   Street, 

Briirhton. 
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1892,  Apr.    9.  Currie,  Thomlvs,  INIarsliall  Cottage,  Hawkhill,  Ayr. 

1892,  Dec.    3.  Curtis,  James,  Court  House,  Marylebone. 

1892,  Apr.  29.  Daxe,  Samuel,  Primrose  Lane,  Griossop. 

1892,  Mar.    5.  Datid,  Phtlip,  23,  North  Luton  Place,  Cardiff. 

1892,  July    9.  Daties,  Dax,  Ferndale,  Ehondda  Valley,  Glamorgan. 
1892^  Dec.    3.  Daties,  Edward  PLUMMER,Ty-Eos-y-Coed,Llanover, 

Abergavenny. 

1893,  July    9.     Daties,  Lleavelly>-,  Priorv  House,  Albany  Eoad, 

Cardiff. 
1892,  Dec.  17.     Daties,  SA:NruEL,  6,  Edith  Eoad,  Anfield,  Liverpool. 
1892,  July    9.     Daties,  Watkix  J.,  4,  Queen  Street,  Maesteg. 
1892,  June  25.     Datisox,     George     William,     Boys'     Industrial 

School,  Sunderland. 
1892,  Dec.    3.     Dawes,  Hexrt,  72,  Eendlesham  Eoad,  Clapton. 
1892,  Mar.   5.     Dawsox,  Edward  Howard,  a.r.i.b.a.,  41,  Market 

Street,  Lancaster. 
1892,  :NLir.   5.     Date,  John,  3,  Diana  Street,  Albany  Eoad,  Cardiff. 
1892,  Dec.    3.     Dearslet,  James  H.,   -10,  Glenarn   Eoad,   Lower 

Clapton . 
1892,  June  11.     Dexiiam,  Hodgsox,  Aberford,  Leeds. 
1892,  Apr.  29.     Dewhirst,  James,  4,  New  Bridge  Street,  Keighley, 

Yorkshire. 
1892,  Dec.  17.     Dickixscjx,   Arthur   James,   4.56,   Glossop   Eoad, 

Sheffield. 
1892,  June  11.     Dodgsox,  AVilliam,  Woodside,  Cononley,  Keighley. 
1892,  Apr.  29.     Dolmax,  AVilliam,  ]  5,  Arundel  Street,  Derby. 
1892,  July  16.     Dowzard,  Eicilvrd,  85,  Esmond  Street,  Liverpool. 
1892,  Dec.    3.     Drake,  Frederick,  64,  King  Street,  Maidstone. 
1892,  June  11.     Duxhill,  Johx  William,  13,  Berry  Street,  Hall 

Lane,  Bradford,  Yorks. 
1892,  Dec.    3.     Edser,  Willia^f,  15,  Harrow  Eoad,  Dorking. 
1892,  June  25.     Egglestoxe,  William  Morley. 
1892,  Apr.    9.     Ellis,  Staxley,  28,  Chertsey  Street,  Guildford. 
1892,  Dec.    3.     Elms,  TiroMAS  Hood,  43,  Mall  Eoad,  Hammersmith. 
1892,  Mar.   5.     Etaxs,  Johx  Isaac,  11,  Blanche  Street,  Caeharris, 

Dowlais. 
1892,  Dec.    3.     Farmer,   William   Eichard,    133,    Paulet   Eoad, 

Camberwell. 
1892,  Dec.  17.     Fixcu,  Johx  Thomas,  17,  Cornwallis  Street,  Liver- 
pool. 
1892,  July    9.     Flood,   AVilllvm    Holsgrote,    44,    High    Street, 

Crediton,  Devon. 
1892,  Dec.    3.     Fortune,   Edward    Isaac,    12,    Frederick    Street, 

Gray's  Inn  Eoad,  W.C. 
1892,  Apr.    9.     Foster,  Edward  Trump,  20,  St.  Maur  Eoad,  Fidham. 
1892,  Dec.    3.     Freemax,    Walter,    31,    Lamb's    Conduit    Street, 

W.C. 
1892,  Dec.    3.     French,  Harry  C,  113,  Shirlaud  Ed.,  Paddington. 
1892,  Apr.    9.     Friend,   Alick   Edward,    22,   Hemingford   Eoad, 

Barnsbury. 
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1892,  Dec.  17.     Gamble,  David,  Local  Board,  Ashton-in-Makerfield. 
1892,  Apr.    9.     Gaeniiam,  Albeet  Ejjwaed,  Beulah  Place,  Beulah 

Hill,  Norwood. 
1892,  June25.     Gibson,  John,  Town  Hall,  Newcastle-upon-Tyne. 
1892,  Apr.    9.     Golder,    Thomas   C(jllixgs,    5,    Connaught  Eoad, 

IWke.stone. 
1892,  Dec.    3.     Good  all,  Nou:max,  Eussell  Street,  Batley. 
1892,  June 25.     Goodfellow,     Kobeex     IIectoe,     Camp     Street, 

Maryport. 
1892,  Dec.    3.     Geant,  Ernest  Heney,  Angmering,  Worthing. 
1892,  Dec.  17.     Geayson,  Samuel,  5,  Trajan  Street,  South  Shields. 
1892,  June  11.     Geiffin,  Thomas  Gulliver,  Laurel  Cottage,  Clay 

Cross,  Chesteriield. 
1892,  July    9.     Geiffiths,  William,  56,Fpper  Aberdyberthi  Street, 

Swansea. 
1892,  June  11.     Haigh,  Benjamin,  Town  Hall,  Huddersfield. 
1892,  June  25.     Hall,  Geoege  William,  The  Workhouse,  Cheadle, 

Stoke-on-Trent. 
1892,  July    9.     Hall  John,  Poundfield,  Stonehouse,  Gloucester. 
1892,  June  11.     Hall,   Thomas   John,    Kural   Sanitary   Authority, 

Barnsley. 
1892,  Junell.     Hammond,  William  HE>RY,South  Parade, Horbury, 
1892,  June25.     Harding,  John,  Baker  Street,  Haswell,  Sunderland. 
1892,  July  16.     Hardy,  Alfred,  Yarmouth  Eoad,  Thorpe,  Norwich. 
1892,  Dec.  17.     Hargreaves,  James  William,  296,  New   Church 

Eoad,  Stacksteads. 
1892,  July    9.     Harrison,  Eobeet  Colchester,  Brynonen,  Do wlais, 

Glamorgan. 
1892,  Apr.    9.     Hart,  Frederick,  32,  Wyndham  Street,  Bryanston 

Square,  W. 
1892,  Dec.    3.     Harvey',    William,    117,    Dunlace    Eoad,    Lower 

Clapton. 
1892,  Dec.    3.     Heath,  James,  85,  Dennett  Eoad,  West  Croydon. 
1892,  Apr.    9.     Henley,  A:mos  S.,  Camberwell  Workhouse,  VVillow- 

brook  Eoad,  Peckham. 
1892,  Dec.    3.     Herrin,  John,  31 ,  The  Avenue,  Acre  Lane,  Brixton. 
1892,  Apr.    9.     Herriott,  Harry,  St.  George's,  Hanover  Square. 
1892.  Apr.  29.     Herrod,  Herbert,  Barrow-on-Soar,  Loughborough. 
1892,  July    9.     Hill,  Chaeles  AVilliam,  30,  Donald  Street,  Cardiff. 
1892,  Dec.  17.     Hill,  SA^ruEL  Gostage,  14,  Aigburth  Eoad,  Gras- 

sendale,  Liverpool. 
1892,  Dec.    3.     Hilltaed,  Heney,  74,  Duncombe   Eoad,  Hornaey 

Eise. 
1892,  June  25.     Hindle,  William  James,  Morton,  Bingley,  Torks. 
1892,  Junell.     Hirst,  Feank  S.,  53,  Kingcross  Eoad,  Halifax. 
1892,  Dec.  17.     Hitciimough,  Willi A^r,  142,  Tunhill  Ed.,  Liverpool. 
1892,  Apr.    9.     Hoinjs,  James  Shotten,  61,  New  Eoad,  Buckland, 

Portsmouth. 
1892,  Dec.  17.     Holden,  Timothy,  272,  City  Eoad.  Manchester. 
1892,  Junell.     Holdeoyd,  Alfeed,  Local  Board,  Cleckheaton. 
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1892,  Dec.    3.     Hollaxd,  Edward  Louis  Copema>',  118,  St.  James' 

Eoad,  Portsmouth. 
1892,  June  11.     Holmes,  Joh>'  Edward,  Xorth  Colliiigham,  Newark. 
1892,  June  11.     Holroyd,  James  Bates,  Poor  House,  Barkisland, 

Torks. 
1892,  Apr.  29.     Hopkixsox,  Frederick,  11,  Cross  St.,  Chesterfield. 
]S92,  Apr.    9.     Hortox,  William,  22,  Halsey  Street,  Chelsea. 
1892,  Dec.    3.     Hoskixs,    Xaxdt    W.,    61,    Plumstead    Common 

Eoad,  S.E. 
1892,  June  11.     Hl'dsox,  Albert  Edward,  28,  Oxferd  Lane,  Siddall, 

Halifax. 
1892,  Dec.  17.     Hughes,    Eobert    Joiun",    105,    Claughton    Eoad, 

Birkenhead. 
1892,  Dec.    3.     Huxter,  Johx,  Grove  Eoad,  Windsor. 
1892,  Dec.  17.     Hurst,    Johx,    158,    Palmerston   Street,    Beswick, 

Manchester. 
1892,  Mar.   5.     Hutchixgs,  William  Arthur,  15,  St.  John's  Park 

Terrace,  Winchester. 
1892,  Apr.  29.     Hyde,  G-eorge,  214,  Osmaston  Eoad,  Derby. 
1892,  July    9.     Ja:mes,    William    Egbert,    Local    Board    Office, 

Abersychan,  Pontypool. 
1892,  Dec.    3.     Jarratt,  Edward  John',  11,  Albion  HUl,  Lewisham 

Eoad. 
1892,  June 25,     Jemson',    William,    Hoskhisliire,    Out    Eawchffe, 

Garstang. 
1892,  Dec.    3.     Jenkix,  Charles  Hexry,  30,  Little  Eussell  Street, 

Bloomsbury. 
1892,  Dec.    3.     Jevoxs,  Johx  Hexry,  Braintree,  Essex. 
1892,  June  11.     Joxes,  Joseph,  1,  New  Street,  Pudsey. 
1892,  Apr.    9.     Kelf,  Charles  H.,  22a,  Dorinda  Street,  Liverpool 

Eoad,  X. 
1892,  Dec.    3.     Kerslake,  Cilvrles  Hexry,  47,  Eelf  Eoad,  Peck- 
ham  Eye. 
1892,  Apr.    9.     Killgallix,  Charles  J.,  Court  House,  St.  Maryle- 

bone,  W. 
1892,  Apr.    9.     Kx(x\,  Charles  Ge.\ry,  GO,  Lordship  Eoad,  Stoke 

Newington. 
1892.  Apr,    9.     Lamport,  Miss  Ethel  Feaxces,  55,  Burton  Crescent, 

W.C. 
1892,  Dec.    3.     Lawrexce    James,    12,    Bridge    Eoad   West,   Old 

Battersea,  S.W. 
1892,  Apr.    9.     Lawrexce,  William  James,  71,  Chadwick   Road, 

Peck  ham. 
1892,  Dec.    3.     Leach,  Eobert,  6,  Barton  Street,  Westminster. 
1802,  Apr.  29.     Lee,  Johx,  64,  St.  Paul's  Eoad  East,  Birkenhead. 
1892,  Dec.  17.     Lee,  Eoger,  10,  Thompson  Street,  Hendon,  Sun- 
derland. 
1892,  Dec.    3.     Lewis,  Eli,  Pendoylan,  Cowbridge,  South  Wales. 
1892,  June  11.     Liohtfoot,  James,  Town  Hall,  Huddersfield. 
1892,  JunelL     Lixdley,  Joseph,  Cliffe  Villa,  Stainclifle,  Dewsbury. 
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1802,  July  10.     Lino,  Alehed  Geoiige,  Hempstead,  Holt,  Norlblk. 
1892,  Dec,    3.     Lintotx,  John,  80,  London  Koad,  Brighton. 
1892,  Apr.  29.     Little,  William,  26,  Overbury  Street,  Liverpool, 
1892,  Apr.    9.     Loashy,  Yiied  Waltek,  30,  Liverpool  ^Street,  King's 

Cross. 
1892,  Dec.  17.     Loud,  Eali'Ji,  38,  Alexandra  Koad,  Ashton-under- 

Lyne. 
1892,  Dec.    3.     Lovelock,  IIehbebt  Jojin,  5,  St.  Edward's  Terrace, 

Stamshaw,  Portsmoutli. 
1892,  Dec.    3.     Lyon,  Frederick,  016,  Mile  End  Koad,  E. 
1892,  Apr.    9.     Lyon,  James  Josepu,  6,  Kice  Lane,  AValton,  Liver- 
pool. 
1892,  Mar.   5,     Lyons,  John  Thomas,  Eastwood  Villa,  Wentworth, 

Koad,  Bisliopston,  Bristol. 
1892,  Dec.    3.     Madge,  Frank  Wm.,  40,  London  Koad,  Forest  Hill. 
1892,  June  11.     Mallinson,  Thomas,  95,  Gowthorpe  Street,  Selby. 
1892,  Dec.    3.     Marks,    Charles   Alfred,    7,    Somerset    Terrace, 

Merton  Koad,  AVandsworth. 
1892,  Dec.    3.     Marrable,   Horace,  16,  Willenliall   Koad,  Plum- 
stead. 
1892,  Apr.    9.     Martin,  A.  W.,  3,  Plumstead  Koad,  Plumstead. 
1892,  Apr.    9.     Martin,  Henry  Kiciiard,  Essendine  Koad,  Cater- 

liam. 
1892,  June  11.     Massey,  William,  Marine  Hotel,  A¥liitby. 
1892,  June  11.     McMillan,  John,  26,  Park  Street^  Stockport. 
1892,  June25.     Meadows,    John   William,    52,    Camden    Street, 

North  Shields. 
1892,  July    9.     Meazey,   Thomas,  Grove  Cottage,   Stanwell  Koad, 

Penarth. 
1892,  Dec.    3.     Millard,  Charles  K.,  M.B.,Costock,  Loughborough. 
1892,  Apr.    9.     Miller,  Frederick  William,  137,  Salcott  Koad, 

Clapham  Common. 
1892,  Apr.    9.     Miller,  William  J.,  53,  Balliol  Koad,  Buckland, 

Portsmouth. 
1892,  Junell.     Millington,   Thomas   Charles,    Craven    Terrace, 

Settle,  Yorks. 
1892,  Junell.     Mills,     John     William,     21,    Victoria     Mount, 

Woodsley  Koad,  Leeds. 
1892,  Apr.    9.     Mills,  Ernest  Edward,  4,  Kugby  Place,  Brighton. 
1892,  Dec.  17.     MooNEY,  Patrick,  353,  Chester  Koad,  Manchester. 
1892,  Dec,    3.     Morley,  Frederick  William,  19,  Tadmore  Street, 

Shepherd's  Bush, 
1892,  Apr.  29,     Morley,  William,  7,  Shaw  Street,  Edgbaston  Koad, 

Derby, 
1892,  Apr,  29,     Morrison,  John  AVilliam,  Town  Hall,  Salford. 
1892,  Dec,    3,     Nankivell,  Herbert  Henry,  Hoe,  Nr,  Dei-eham, 

Norfolk, 
1892,  June  25.     Nbwby,  John,  1,  Newton  Terrace,  Hebburn  New 

Town. 
1892,  Apr,    9,     Newnham,  Frank  George,  9,  York  Place,  Brighton. 
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1892,  Apr.    9.     Xorthcomse,  James  Webb,  15,  Greenbrook  Terrace, 

Taunton. 
1892,  Dec.    3.     Xoeto>',  Elizabeth  Jaite,  8,  Clifton  Gardens,  "W. 
1892,  June  11.     Xowlix,  Hexet  Clark,  Health  Office,  Sheffield. 
1892,  Apr.    9.     Odell,  Aethfr,  22,  Dorset  Street,  Pimlico. 
1892,  Apr.    9.     Oech.\edsox,  Eobeet,  2,  Manor  Place,  Ospringe,. 

Faversham,  Kent. 
1892,  June25.     Osboe>"e,  Walter,  13,  Tliird  Street,  Gateshead-on- 

Tyne. 
1892,  Julv    9.     Otvex,  Johx  Thomas,  9,  Brynteg  Terrace,  Merth>T 

Tydfil. 
1892,  Dec.  17.     Palliser,  William   Arthtr,  55,  Canning  Street, 

Birkenhead. 
1892,  Dec.    3.     P.u.mer,    Herbert    Albert,   315,   Irydale   Eoad, 

Xunhead. 
1892,  Apr.    9.     Palmer,  James,  35,  King  AVilliam  Street,  Green\\-ieh» 
1892,  July  16.  •  Paxk,  E.  Arxold,  St.  Andrew's,  Nor\A"ich. 
1  >i92,  June  25.     Parker,  Johx  Edward,  Lanchester,  Co.  Durham. 
1^92,  Dee.    3.     Parkinson,   Arthur   Charles,    27,    Southampton 

Eow,  W.C. 
1892,  Julv  16.     Paeeott,  Johx  Stephen*,  Do\\Tiham  Market,  Xorfolk» 
1892,  Dec.    3.     Patching,  Walter  C,  9,  Chapel  Eoad,  Worthing. 
1S92,  Dec.    3.     Patching,  William  George,  Belfort,  Worthing. 
1892,  June  11.     Pearsox,   AValter,  25,   Milton   Terrace,   Hanson 

Lane,  Halifax. 
1892,  Dec.    3.     Phillips,  Charles,  68,  Swinton  Street,  Grav's  Inn 

Eoad,  W.C. 
1892,  Apr.    9.     Pidwell,    Exgall    Thomas,    13,    Kelvin    Grove,. 

Sydenham. 
1892,  July    9.     Pile,  George  Charles,  AVoodbine  Cottage,  Devizes, 
1S92,  Apr.    9.     Pillixg,  Edwix,  77,  Tonge  Moor  Eoad,  Bolton. 
1892,  Apr.    9.     Pope,    Thomas    Stephen,    60,    Toronto    Terrace, 

Brighton. 
1892,  Dec.    3.     Porter,  Johx  James,  Halse  Eoad,  Brackley,  North- 
ampton. 
1892,  Dec.  17.     Price,  Johx  Hexry,  29,  Balmoral  Eoad,  Fairfield, 

Liverpool. 
1892,  Apr.    9.     Priest,  Alfred,  64,  Elswick  Eoad,  Lewisham. 
1892,  Dec.  17.     Puddle,    AV^sxtee    Louis,    Health    Office,    North 

Church  Street,  Sheffield. 
1892,  June 25.     Purdie,   Alexander,    Lavery    Street,   Bill    Quay, 

Northumberland. 
1892,  Dec.    3.     Puuxell,  Arthur  Edwaed,  26,  Solent  Crescent, 

West  Hampstead. 
1892,  Dec.    3.     Baxce,  Johx  AValtee,  15,  Abandon  Street,  AVest- 

minster. 
1892,  Dec.    3.     Bead,  Walter  Herbeet,  8,  Alpha  Place,  Eegent's 

Park,  N.AV. 
1892,  Apr.    9.     Eeadixg,   George,    (5,    AVindsor  Terrace,    Cottage^ 

Grove,  Southsea. 
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1892,  Dec.  17.     Reid,  Tjiomas  Alexander,  81,  Hi(,'h  Street,  P.-rth. 
1892,  Apr.    9.     Eichaeds,  William,  18,  Nunhead  Grrove,  Peckham 

Rye. 
1892,  Apr.  29.     Eidgway,  Ernest  Reginald,  Long  Heaton,  Notting- 
ham. 
1892,  Apr.  29.     Riuout,  Alfred  Richard,  Wirksworth,  Derbv. 
1892,  June  11.     Ridsdale,   John    William,   Municipal    Buildings, 

Leeds. 
1892,  Dec.  17.     Ritchie,  Peter,  27,  Jamaica  Street,  Edinburgh. 
1892,  Apr.  29.     Roberts,  David,  Ashbourne,  Derbyshire. 
1892,  Dec.  17.     Roberts,  Evan,  48,  Bangor  Street,  Carnarvon. 
1892,  Apr.    9.     Roberts,  William  Henri,  Brook  Villa,  Crossbrook 

Street,  Waltham  Cross. 
1892,  Apr.    9.     Robins,  Harold  Gray,  29,  West  End  Lane,  X.W. 
1892,  Junell.     Rodwell,  Ascough,  L^'nion  Offices,  Skipton. 
1892,  Apr.    9.     Roper,  J.  Stanley,  Greenway  Court,  Hollingbourn, 

Maidstone. 
1892,  July  16.     Roshier,  Edward,  31,  York  Street,  Norwich. 
1892,  Junell.     Rothera,    Frederick,   71,  Beech  Road,   Sowerby 

Bridge. 
1892,  Apr.    9.     Row,    Edmund,    10,    Granville  Road,   Hoe  Street. 

Walthamstow. 
1892,  Apr.    9.     Rowland,  Samuel,  Local  Board,  Pontypridd. 
1892,  Mar.    5.     Roylb,  Chl^rles,  Wormgate,  Boston,  Lincolnshire. 
1892,  Junell.     Rumming,  Henry,  Health  Office,  Sheffield. 
1892,  Dec.    3.     Ruscoe,  Frank  H-iRVEY,  6,  Great  Castle  Street,  W. 
1892,  Dec.  17.     Rushton,  Egbert,  9,  Kendal  Street,  Blackburn. 
1892,  June 25.     Sanderson,  Isaac,   11,  Percy  Street,   Sunnybrow, 

Willington,  Durham. 
1892,  Apr.    9.     Sandon,  Edward  H.,  327,  Harrow  Road,  W. 
1892,  Apr.    9.     Scott,    George    Lattimore,    91,    Queen's    R(jad, 

Landport,  Portsmouth. 
1892,  Dec.  17.     Scott,  Mrs.  Sarah,  56,  Irlam  Road,  Bootle. 
1892,  Apr.    9.     Scuda:more,  George  Washington,  26,  Constance 

Road,  East  Dulwich. 
1892,  Dec.  17.     Sh^oiratt,    James    Bradley,    Town    Hall,    Man- 
chester. 
1892,  Dec.  17.     Sii.4.wfield,     Arthur,     47,     St.     Domingo    Yale, 

Everton,  Liverpool. 
1892,  Dec.  17.     Sheldon,  William,  Town  Hall,  Workington. 
1892,  Apr.    9.     Sheppard,  Rich-vrd  John,  49,  Broke  Road,  Dalston. 
1892,  Apr.    9.     Shortle,   Rich^vrd,    5,    Osborne    Street,    Sanmrrs 

Road,  Southsea. 
1892,  Apr.  29.     Simpson,  Robert,  3,  Aglionby  Street,  Carlisle. 
1892,  Dec.  17.     Skidmorb,  Thomas,  24,  Mawdsley  Street,  Bolton. 
1892,  June  25.     Slater,  AYilliam,  79,  Borough  Gate,  Otley. 
1892,  June  11.     Smith,  Emmett,  Mytholmroyd,  Yorks. 
1892,  July    9.     Smith,  Fri:d.  W.,  92,  St.  Leonard  Gate,  Lancaster. 
1892,  Dec.    3.     Smith,  ILvmilton,  1,  Oxford  Road,  Putney. 
1892,  Dec.  17.     Smith,  James  Percy,  Blue  Coat  Hospital,  Liverpool. 

cc 
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1892,  Apr.    9.     Smith,  Peecy,  474,  Xew  Cross  Eoad,  S.E. 

1892;  Apr.    9.     Smith,  Eich-aed,  Junr.,  Saltern  Eoad,  Parkstone, 

Dorset. 
1892,  June  11.     Smithies,  Aethue,  Albert  Avenue,  Starbeck,  Har- 
rogate. 
1892,  Dec.    3.     Soutee,   Chaeles,    7,  David's  Eoad,   Porest  Hill, 

S.E. 
1892,  Apr.    9.     Spe.^es,  He>ey  Hoeatio,  48,  Godwin  Street,  Bir- 
mingham . 
1892,  June  11.     Speight,  Haeey,  Kirkliamgate,  "Wakefield. 
1892,  Apr.    9.     Spi>'k,  Joseph,  Eormby.  Liverpool. 
1892,  Dec.  17.     Stealey,  Joseph,  44,  AVilmslow  Eoad,  Eusholme, 

Manchester. 
1892,  Apr.    9.     Stewaet,  James,  26,  Crozier  Street,  Westminster 

Bridge  Eoad. 
1892,  July    9.     Stewaet,    Eobeet    Tomlinsox,    Thorpe-le-Soken, 

Essex. 
1892,  Dec.  17.     Stoeey,  John,  79,  Premier  Street,  Liverpool. 
1892,  June  25.     Suetees,  Eichaed  T.,  Bolam  Low  House,  Belsay, 

xvewcastle-upon-Tyne. 
1892,  Apr.    9.     Sweexey,  John,   17,  Brougham  Street,  Tranmere, 

Cheshire. 
1892,  July    9.     Thomas,  Geoege,  57,  Loudoun  Square,  Cardiff. 
1892,  Dec.  17.     Thoexton,  Eichaed,  Eoyal  Albert  Asylum,  Lan- 
caster. 
1892,  Apr.  29.     Teeadgold,  William  Joseph,  37,  Wilfred  Street, 

Derby. 
1892,  June  11.     Teow,  Samuel,  Sanitary  Inspector,  Otley. 
1892,  Dec.    3.     Tuffee,  William,  Jun.,  50,  Parrock  St.,  Gravesend. 
1892,  Dec.    3.     Wadmorb,  Alice,  15,  Fairfax  Eoad,  South  Hamp- 

stead. 
1892,  Dec.    3.     Wake,  Eichaed,  619,  Wandsworth  Eoad,  Clapham. 
Ib92,  Dec.  17.     Walkee,   All.yx,    2,   York   Place,    York    Street, 

Wakefield. 
1892,  Dec.    3.     Walkee,  James  Edward, Vine  Cottage,  Hunstanton. 
1892,  June  11.     AValkee,  Waltee  Buegess,  3,  Leamington  Terrace, 

Usew  Wortley,  Leeds. 
1892,  Dec.    3.     Wallis,  AVilliam,  13,  Gilbert  Eoad,  Kennington. 
1S92,  Dec.    3.     Wane, William,  7,  College  Place,  Crowudale  Eoad, 

Camdtm  Town. 
Is92,  June  11.     AVaed,  AValteb,  275,  BowUng  Old  Lane,  Bradford. 
1892,  Dec.    3.     AVaee,  Hexjiy  AVicks,  AVaterworks,  Maidstone. 
1892,  Mar.    5.     AVaeeax,  AVilliam  Ernest,  5,  Broad  Park  Terrace, 

Tavistock. 
1892,  Julv     9.     AVakrkn,   Thomas   AV'illlvm,    17,  Eawden   Place, 

Cardiff. 
1892,  Dec.    3.     AVarrkn,   AVilliam   Thomas,    23,    Sturry   Street, 

Poplar,  E. 
1892,  June 25.     AVauuh,    IMattiikw,    Scotch    Arms    Inn,    Haydon 
Bridge,  Nortiiumbcrlaud. 
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1892,  Apr.    9.     Wells,  William  James,  Kingswood,  Reigate, 

1892,  June25.  Whieldon,  Edmund,  Blakeley  Farm,  Blythe  Bridge, 
Stoke-on-Trent. 

1892,  June  11.     Wuinfield,  Thomas  Hood,  Town  Hull,  Salford. 

1892,  July    9.     White,  Frank,  38,  Maple  Street,  Northampton. 

1892,  Apr.    9.     AVhite,  William,  27,  Harvey  Street,  Folkestone. 

1892,  June  11.     Whiteley,  Thomas,  Town  Hall,  JIuddersfield. 

1892,  Mar.  5.  Wilson,  John  Allen,  18,  Rodney  Terrace, 
Cheltenham. 

1892,  July    9.     Windsor,William,  13,  Sutcliffe  Street,  Liverpool, E. 

1892,  Apr.  9.  Winsborrow,  Edwin  James,  Town  Hall,  West- 
minster. 

1892,  Apr.  9.  Wolters,  William  John,  62,  Huntingdon  Street, 
Barnsbury,  N. 

1892,  Apr.  9.  Wood,  Charles  Frederick,  1,  Cedar  Villas,  West 
Hampstead. 

1892,  June  11.     Woodhead,  Fletcher,  13,  Norman  Street,  Burnley. 

1892,  Dec.  3.  Woolnough,  Tom,  Northolme,  Aberdeen  Road, 
Highbury. 

1892,  June  11.  Wormald,  John,  Riding  Head,  Luddenden,  via 
Manchester. 

1892,  Dec.    3.     Wright,  John  Henry,  Junr.,  54,  Caledonian  Rd.,  X. 

1892,  June  25.  Young,  James,  West  Boldon,  Newcastle-upon- 
Tyne. 

1892,  June25,  Young,  Thomas,  17,  California,  Winlaton,  Blaydon- 
on-Tyne. 
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CONGRESS  L  EXHIBITION,  PORTSMOUTH, 

SEPTEMBER,     1892. 


OF  MEDALS  AND  CERTIFICATES  AWARDED. 


DIVISION   A. 

SCIENCE   IN   BELATION    TO    HYGIENE. 

Medals. 
E.  &  J.  Beck. 

Improved  Continental  Microscope. 
J.  Swift  6c  Sons. 

Microscope  Lamp. 

DIVISION   C. 

CONSTBUCTION    AND     SANITARY 
APPARATUS. 

CLASS    I. 
BUILDING  MATERIALS,  CONSTRUCTION  &  MACHINERY. 

IVIedals. 

J.    CtEEEXALL. 

Greenall's  Steam  "Washer. 

CLASS    11. 

AVATER  SUPPLY  AND  SEWERAGE. 

Medals. 
Broad  &  Co. 

Enamelled  Fireclay  Water  Cisterns. 
Moule's  Earth  Closet  Co. 
Moule's  Earth  Closet. 

CLASS    III. 

HEATING,  LIGHTING,  AND  VENTILATION. 

Medals. 
Cromptox  &  Co. 

Apparatus  for  Cooking  by  Electricity. 

Crompton  &  Co. 

Domestic  Motor. 


406  I'IST    OF    ATVARDS. 

DIVISION   D. 

PERSONAL     AND     DOMESTIC     HYGIENE. 

Medals. 
Blonbeau  et  Cie, 

Yinolia  Toilet  Soap. 
SuTTOx  &  Sons. 

Vegetable  Seeds. 
WAsnixGTO'  Lton. 

Steam  Disinfector. 
Messes.  Caltert  &  Co. 

Pure  Carbolic  Acid. 
MoEEis  Tube  Ammuxitiox  Co. 

Morris  Circulating  Principle  of  Water  Filtration. 
NoETH  "Wilts  Daiet  Compa>'T. 

Alpha  Cream  Separator. 
Nathaniel  Bletchly. 

Anatomical  Boots. 
Brand  &  Co. 

Beef  Essences. 
Brown  &  Polson. 

Corn  Flour. 
BuBEoroHs,  Wellcome  &  Co. 

Travelling  Medicine  Chest. 

DIVISION    A. 

SCIENCE    IN     RELATION    TO    HYGIENE. 

Certificates  of  Merit. 
J.  Datis  &  Co. 

American  Forecast  Barometer. 
J,  SwiET  &  Sons. 

Grove's  Modification  of  Williams'  Microtome. 

DIVISION    B. 

HYGIENE    OF    SPECIAL    CLASSES, 

TRADES,   AND   PROFESSIONS. 

Certificates. 
C.  Geoom. 

A  Square  Tent  for  Garden. 

HUMPIIEKYS,    LiMlTKI). 

Iron  Temporary  Hospital  Hut. 
PoRTSMOUTn  Water  Fittinos  CV). 

Water  Curtain  for  Public  Places  of  Entertainment. 
Alfred  Carter. 

Model  of  Window  with  Eemovable  Sashes  to  facilitate  cleaninj^. 


LIST    OF   AWAEDS. 
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DIVISION    C. 

CONSTBUCTION    AND    SANITABY 
APPARATUS. 

CLASS    I. 
BUILDING  MATEEIALS,  CONSTRUCTION  &  MACHINERY. 

Certificates. 

S.  S.  Way. 

Terra-Cotta  Door  and  Window  Jambs. 

CLASS    IL 

WATER  SUPPLY  AND  SEWERAGE. 

Certificates. 

POETSMOTJTH   WaTER   FiTTIKGS    Co. 

Sir  AVm.  Thomson's  (Lord  Kelvin's)  Water  Tap. 

POBTSMOUTH   WaTEE.    FiTTINGS    Co. 

Shanks'  Enamelled  Iron  Bath. 

POETSMOUTH    WaTEE   EiTTINGS    Co. 

Shanks'  Independent  Spray  and  Plunge  Bath. 

Broad  &  Co. 

White  Enamelled  Fireclay  Sink. 

Broad  &  Co, 

White  Enamelled  Straight  and  Curved  Channels  for  Inspection 
Chambers  to  Drains. 

The  Teott  Valve  &  Engixeeeing  Co. 

Removable  Valves  for  Hot  and  Cold  Water  Cocks. 

The  Trott  Valve  &  Engineeeing  Co. 

Combined  Bath  Valve,  with  Interlocking  Gear  for  Waste. 

Geo.  Jexnln-gs. 

Cabinet  Lavatory  Stand. 

Milne,  Sons  &  Macfie. 
Brass  Siphon  Traps. 

Coleman  &  Morton. 

Improved  Tumbler  Sanitary  Cart. 

Watee  Caeeiage  Engineeeinq  Co. 
Flush  Indicator. 
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AN'.  Clemens  Abell  &  Co. 
Balanced  AVater  Cart. 

MiLXE,  Soxs  &  Macfie. 

Standing  Waste  and  Overflow,  with  Trapping  Bend  for  Bath. 

AVateb  Caeeiage  Engixeebixg  Co. 

Automatic  Flushing  Siphon,  with  Tipping  Bucket  at  Outlet. 

E.  E.  Palmeb. 

Palmer's  Automatic  Flushing  Siphon. 

Geo.  Jexxixgs. 

Joint  for  Connecting  Closet  Basin  to  Metal  Pipe. 

J.  Tylor  &  Sons. 

Warwick  Combined  Slop  Sink  and  W.C.  with  Lead  Trap. 

J.  Tylob  &  Soxs. 

Lavatory  with  Lifting  Standing  Waste  Outlet. 

Portsmouth  Watee  Fittings  Co. 

Shanks'  "  Citizen  "  Combined  W.C.  and  Slop  Sink  with  P  Trap. 

JoHX  Jones. 

Condensation  Seal  Cover  for  Bottom  of  Manholes. 

J.  Tyloe  &  Sons. 

Silent  Arrangement  for  "  Tower  "  Waste  Preventer. 

John  Knowles  &  Co. 

The  "  Presto  "  Seat  Action  Siphon  Waste  Preventing  Cistern. 

Pobtsmoutu  Wateb  Fittings  Co. 

Knight's  Demonstration  Model  Showing  Soil  Pipe  and  Traps. 

Portsmouth  Wateb  Fittings  Co. 

Tyndale's  Eock  Concrete  Manholes  for  Sewers  and  Drains. 

Portsmouth  Water  Fittings  Co. 

Trident  Hopper  AVater  Closet  with  P  Trap. 

Portsmouth  Water  Fittings  Co. 

Bayonet  Joint  for  Connecting  Closet  Basin  to  Metal  Pipt*. 

Portsmouth  Water  Fittings  Co. 

Shanks'  Eeliable  Water  Waste  Preventing  Cistern. 

John  Jones. 

Bag  Drain  and  Pipe  Stopper. 

.lon\  Jones. 

Expanding  Screw  Drain  and  Pipe  Stopper. 

J.  Chad  WICK. 

Self-adjusting  Tent  Pole. 

Samiei,  (iROSSMITH. 

The  "  Cliuiux  "  Automatic  Flushing  Siphon. 
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CLASS    III. 
HEATING,  LIGHTING  AND  VENTILATION. 

Certificates. 

Eagle  Eange  &  Eoukdbt  Co.  -t^        ,      ..     -c    i 

No.  35  Eagle  Regulator,  for  Eegulatiiig  Draught  to  -bagle 
Open  Fire-grate. 

Eagle  Eange  &  Eou>^dry  Co. 

Indicating  Damper  to  Eagle  Eange. 

AV.  Sugg  «fe  Co.  ^  t. 

"  Westminster  "  Gas  Cooking  Stove,  with  Bunsen  Burner. 

Paekhouse  Iron  Co. 

"  Grecian  "  Kitchen  Eange. 

Parkhouse  Iron  Co. 

Dow's  Kitchen  Eange. 

Paekhouse  Iron  Co. 

Dublin  Kitchen  Eange. 

Datis  Gas  Stote  Co. 

Thermo  Hygienic  Gas  Stove. 

T.  Bailey,  Junr. 

Cyclone  Geyser. 

H.  Sulley. 

Noiseless  Safety  Pavement. 

C.  Kite  &  Co. 

Improved  Box  Inlet  Ventilator. 

C.  Kite  &  Co. 

Lock  Valve  Inlet  Ventilator. 


DIVISION    D. 

PEBSONAL     AND     DOMESTIC     HYGIENE, 

Certificates. 

Burroughs,  Wellcome  &  Co. 
INlalt  Extracts. 

J.  J.  Thornton  &  Co.  ,       ,       -.  t  •     j     •.,  v  u 

Men's  India  Eubber  Boots,  A  entilated  and  Luied  witli  ±elt. 

J.  J.  Thornton  &  Co. 

Down-covered  Air  Cushions. 


Messrs.  Mackey,  Mackey  &  Co. 
Oxychlorogene. 
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The  San'itas  Co. 

Kingsett's  Mercuric  Bactericide. 

T.  Tthee  &  Co. 

Preparations  of  Tbiocamph. 

Bebkefeld  Filter  Co. 

The  Berkefeld  Filter. 

HoLDEX  Bros. 

2Catureform  Boots  and  Shoes  for  Children. 

Francis  Ht.  Ivxight,  ErROPEAX  Dress  Cuttixg  Association. 
System  of  Hygienic  Dress  Cutting. 

Herts,  Son  &  Co. 

Hygienic  Corsets. 

E.  Clark  &  Co. 

Coffee  Extract. 

Jeyes'  Sanitary  Compounds  Company. 
Jeyes'  Fluid. 

Bugler  &  Co. 

Disinfecting  Sheet. 

T.  B.  Vernon. 

Ceres  Automatic  Letter  and  Card  File  Cabinet. 

C.  E.  Gittens,  Limited. 

Porcelain  Screw  Tap  for  Filter. 

Cadburt  Bros. 

Cocoa  Essence. 

Arctic  Freezer  Co. 
Arctic  Freezer. 

The  Judges  desire  to  refer  to  the  Specimens,  displayed  on  the 
Walls  of  the  Exhibition,  of  the  Eecord  Plans  of  the  Sewerage  and 
House  Drainage  of  the  Borough  of  Portsmouth,  and  to  congratulate 
the  Town  Council  on  the  way  in  which  these  Plans  have  been  kept 
up,  and  on  the  possession  of  such  a  valuable  record,  not  only  of  the 
Sewerage,  but  of  the  details  of  some  thousands  of  House  Drains. 

Signed, 

Ernest  Turntir,  F.R.I. B.A.,  Chairman. 
E.  "White  "NVallis,  F.S.S.,  Secretanj. 

October,  1892. 
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LIST     OF    EXHIBITS 
SELECTED  BY  THE  JUDGES  FOR  FURTHER  PRACTICAL  TRIAL. 


Shone^s  Hydro-Pneumatic  Ejector. 
Hughes  &  Lancaster. 

Jackson  s  Grates  and  Stoves  for  Anthracite. 
Gwaun  Cae  Gurvven  Colliery  Co. 

Street  Siveeping  Machine  with  Scraper. 
W.  Clemens  Abell  &  Co. 

Hydraulic  Cement  from  Sewage  Sludge  and  Waste  Gas  Lime. 
Arthur  Angell. 

Indurated  Wood  Fibre  Tanks  and  Baths. 
Milne,  Son  &  Macfie. 

Double  Action  Road  Sweeping  Machine. 
Coleman  &  Morton. 

Tea. 

Mazawattee  Ceylon  Tea  Co. 

Mineral  Waters. 

C.  Mumby  &  Co. 

Mineral  Waters. 

C.  P.  Perkins. 

Rain  Water  Separator. 
Chas.  G.  Roberts. 

Non-concfussive  and  Self-closing  Valve. 
Trott  Valve  Engineering  Co. 

Outlet  and  Inlet  Ventilator  for  Torpedo  Vessels. 
Wm.  Sugg  &  Co. 

System  of  Ventilating  Buildinqs. 
\Vm.  Sugg  &  Co. 

Sun  Knife  Cleaner. 

Sun  Knife  Cleaner  Co. 

Eureka  Aerated  Flour. 

Coombe's  Eureka  Flour  Co. 

Prof.  Woljiert^s  Smoke  Exhauster. 
H.  Heim. 

Ventilators  (except  Bracket). 
Wheeler  &  Son. 

D.D.  Ventilating  Chimney  Top. 
John  Jas.  Downes. 
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Vent  Hating  Cowls. 

C.  Kite  &  Co. 

Leggott  ^-  Marsh's  Smoke  Consuming  Fire. 
Economic  Smokeless  Fire  Co. 

Closet  of  the  Century. 
Geo.  Jennings. 

Sgkes'  Screio  Joint  for  Earthenware  Pipes. 
The  Albion  Cla}'  Co. 

Paragon  Joint  for  Eartlienware  Pipes. 
The  Albion  Clay  Co. 

Silent  Water  Waste  Preventer. 

D.  T.  Bostel  &  Sons. 

Quick-filling  Siphon  Action  Cistern  ivitk  after  Flush. 
Geo.  Jennings. 

yon-pneumatic  Peckliam  Waste  Preventing  Cistern. 
Milton  Syer. 

Roof  Eidqe  Ventilator. 
Q.  Kite  &  Co. 

Under-Roof  Ventilator. 
C.  Kite  &  Co. 

Exhaust  Ventilator. 
C.  Kite  &  Co. 

Downcast  Inlet  Ventilator. 
C.  Kite  &  Co. 

New  Simplex  Water-jet  Air  Proj^nller. 
C.  Kite  «&  Co. 

The  Volume  Fan. 

Wheeler  &  Son. 

Electric  Motor  for  Ventilating  Purposes. 
Mackey,  Mackey  &  Co. 

SinwiorelVs  Updraught  Ventilator. 
Wm.  Sugg  k  Co. 

Injector  Cowl. 

Wm.  Sugg  &  Co. 

Mosipiera  Julia  Food. 

Mosquera  Julia  Food  Co. 

Scott's  Midlothian  Oat  Flour. 

Andrew  Scott  &  J.  C.  Lauder. 

Blaclcinan  Ventilating  Fan. 

Blackman  Ventilating  Co. 
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CONTRIBUTIONS  TO  LIBRARY  DURING  1892, 


In  addition  to  the  works  enumerated  in  the  following  list,  valuable 
donations  of  Foreign  Eeports  and  other  official  publications  have 
been  received  from  the  International  Congress  of  Hygiene  and 
Demography,  London,  Prof.  AV.  H.  Corfield,  M.A,,  M.D.,  and 
(i.  J.  Symons,  F.R.S. 

*^*  For  publications  of  Societies  and  Institutions,  tjc,  see  under 
'■'■Academies." 

ACADEMIES,  ASSOCIATIOIS^S,   COLLEGES,  SOCIETIES,  <tc. 
ACADEMIES  (American). 

Concord.     American  Public  Health  Association.   Public  Health  Papers 
and  Eeports,  Vol.  XVIL,  1891.     321  p.  8vo.     Concord,  18U2. 

The  Association. 
Manitoba,  Histoncal  and  Scientific  Society.     Annual  Eeports  for  the 
years  1890,  1891,  and  1892.     10  p.,  8vo.     Winnipeg,  1891. 

The  Society. 

Historical  and  Scientific  Society.     Older  Geology  of  the  Eed 

Eiver  and  Assiniboine  Valleys.     Paper  by  G.  Eryce,  LL.D.,-8  p., 
8vo.     "Winnipeg,  1891.  The  Society. 

Historical  and  Scientific  Society.     An  Account  of  the  affair  of 


Sevenoaks ;  the  circumstances  which  led  up  to  it ;  the  Events  and 
Conflict.     38  p.,  8vo.     Winnipeg,  1891.  The  Society. 

Historical   and   Scientific  Society.      The   Eirst    Eecorder  of 


Eupert's  Land.     A  Paper  read  before  the  Society  on  May  4th, 
1890,  by  G.  Bryce,  LL.D.     5  p.,  8vo.  The  Society. 

Historical  and  Scientific  Society.      Surface    Geology  of  the 


Eed  Eiver  and  Assiniboine  Valleys.  A  Paper  read  before  the  Society 
on  January  22nd,  1891,  by  G.  Bryce,  LL.D.     7  p.,  8vo. 

The  Society. 
Massachusetts,  Institute  of  IWhnoloyy.     Technology  Quarterly  and 
Proceedings  of  the  Society  of  Arts,  1892.     Svo.     Boston,  1892. 

The  Institute. 

Philadelphia.       CoUeye  of  Physicians.      Transactions,  Vol.   XIII., 

Third  Series.    179  p.,  8vo.     Philadelphia,  1891.  The  Colleye. 
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Toronto,  Canadian  Institute.  Annual  Archjeological  Export  (Session 
1S91),  being  an  Appendix  to  the  Keport  of  the  Minister  of  Educa- 
tion, Ontario.     101  p.,  Svo.     Toronto,  1891.  The  Imtitute. 

Canadian  Instittde.   Transactions,  1892,  Vol.  II.,  Part  II.,  and 

Vol.  III.,  Part  I.     363  p.,  Svo.     Toronto,  1892.         The  Institute. 

ACADEMIES  (ArsTEALiA>-). 

New  South  Wales.  AustraUan  Museum.  Eeport  of  Trustees  for 
the  year  1890.     33  p.,  f.  cap.     1891. 

Royal  Society  of.      Journal  and  Proceedings,  Vol.  XXV., 

1891.     345  p.,  Svo.     Sydney,  1892.  The  Society. 

Department  of  Public  Instruction.     Eeport  of  the  Curator  of 


the  Technological  Museum  for  1890.    52  p.,  f.  cap.    Sydney,  1892. 

ACADEMIES  (Beitish). 

Chatham.      Royal   Engineers'   Society.      Professional  Papers  of  the 

Corps  of  Eoyal  Engineers.    Occasional  Papers,  Vol.  XVII.     1891. 

238  p.  (plates),  8vo.  Chatham,  1892.  Royal  Enyineers'  Institute. 
Glasgow.      Institution   of   En</ineers   and   Shijibuilders   in    Scotland. 

Transactions,   A'ol.   XXXA''.,    1891—92.      388  p.,  Svo.    (plates). 

Glasgow,  1892.  The  Institute. 

London.    Anthropoloyical  Institute.   Journal,  1875-82,  1SS4,  1886-90. 

Sir  Douijlas  Gallon. 

Architects'  Society  of     Proceedings,  1892.     Svo.     London. 

2Iie  Society. 

Chemical  Society,  Journal  of  1875-87  and  1889. 

Sir  Douiflas  Gait  on. 

City  of  London   College.     Calendar  for  1892—93.     191  p., 

Svo.     London,  1892.  The  College. 

Engineers' Society  of.     Transactions  for  1891.     243  p.,  Svo. 


London,  1892.  The  Society. 

Incorporated  Association  of  Municipal  and  County  Engineers. 


Proceedings,  Vol.  XVIII.     441  p.,  Svo.     London,  1892. 

The  Association. 
Medical  Society  of     Transactions,  Vol.  XV.     483  p.     Lon- 


don, 1892.  The  Society. 

Society  of  Medical  Offu-ers  of  Health.     Transactions.    Session, 


1883 — 6.     135  p.,  Svo.     London,  1886.  Miss  Greenhow. 

Royal  Botanic  Society.     Quarterly  Record  for  1880  to  1S91. 


4  Vols.  The  Society. 

Royal  College  of  Surgeons  of  England.     Calendar  for  1892. 


397  p.,  Svo.     London,  1892.  The  College. 

Royal  Institute   of  British   Architects.      Transactions,    Vol. 


VIIL,  1892.     434p.,  4to.     London,  1892.  The  Institute. 

Royal  Institution  of  Great  Britain.    Proceedings,  Vol.  XIII., 


Part  II.     250  p.,  Svo.     London,  1892.  The  Royal  1  tistitution . 

Royal  Statistical  Society.     Journal,  A'^ol.   LV.  p.,  Svo. 


London.  2'he  Society. 
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London.     St.  Thomass  JInspital.     Eeports,  New  Series,  Vol.  XX. 

o2U  p.,  8v()  London,  1892.  The  Hosjdial. 
The  Surveyors'  Institution.     Transactions,  Session  1891 — 92. 

8vo.     London.  The  Institution. 

University  College.      Calendar,  Session  1892 — 93.     410  p. 


Svo.     London,  1892.  The  Collerje. 

Newcastle  -  on -Tyne.       North   of  Emjland   Institute  of  Mininy  and 

Mechanical  Engineers.     Transactions,  1892.  The  Institute. 

ACADEMIES  (Contixextal). 

Amsterdam.  Koninldiglce  Al-ademie  Van  Wetenchappen.  Yerslagen 
en  Mededeelingen,  der  Vol.  VIII.  G27  p.,  8vo.  Amsterdam. 
1891.  Royal  Academy  of  Sciences. 

Bome.  R.  Universita.  Annali  dell'  Istituto  d'  Igiene  Sperimentale. 
Vol.  I.     Svo.     Roma,  1892.  Prof.  Angela  Celli. 


Abney's    Chemistry    of  Building    Materials.      Notes    on    the    Third 

Edition,  revised   by  Capt.  S.  M.    Maycock,  R.E.     155   p.,  8vo. 

Chatham,  1888.  Purchased. 

Acland,  Dr.  H.  N.     Memoir  on  the  Cholera  at  Oxford  in  the  vear 

1854,   with   Considerations   suggested   by  the  Epidemic.      172   p. 

(maps).     London,  1856.  Miss  Greenhow. 

Army  Hospital  Services  Enquiry  Committee.     Eeport  and  Minutes 

of  Evidence,  Appendix  and  Index.     771  p.,  f.  cap.     London,  1883. 

Miss  Greenhow. 
Bidlake,  W.  H.     Dry  Eot  in  Timber.     24  p.,  8vo.     London,  1889. 

Purchased. 
Blair,  Dr.  J.  A.     The  Organic  Analysis  of  Potable  Waters.     120  p., 

Svo.     London,  1891.  The  Author. 

Board  of  Agriculture.     Agricidtural  Returns  of  Great  Britain,  with 

abstract  returns  for  the  United  Kingdom,  British  Possessions  and 

Foreign  Countries,  1891.     187  p.,  Svo.     London,  1891. 

The  Board. 

Agricultural   Produce  Statistics  of  Great  Britain,  showing 

the  estimated  total  produce  and  average  yield  per  acre  of  the 
principal  crops,  with  abstract  returns  for  the  United  Kingdom. 
1891.    33  p.,  Svo.     London,  1892.  The  Board. 

Agricultural  Returns  for  1892.     37  p.,  Svo.     London,  1892. 

Tlie  Board. 
Annual  Report  of  the  Director  of  the  Veterinary  Department 


for  the  year  1891,  with  an  Appendix.    205  p.,  Svo.    London,  1892. 

Prof.  G.  T.  Brown. 
Bucharest.      Raport  General  asupra  Tgienei  Publice  si  asupra  Servi- 

ciului  Sauitar  al  Capitalei  per  anul  1891.    130  p.,  Svo.     Bucharest. 

1892.  Dr.  J.  Feli.i: 

Canada.     Inland  Revenue  Department,  Laboratory  of.     Bulletins  Xos. 

1  to  30,  1887 — 1892.  Laboratory  of  the  Inland  Revenue. 
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Canada.  Inland  Revenue  Department,  Laboratory  of.  Act  respecting 
Adulteration  of  Food,  Drugs,  and  Agricultural  Fertilizers,  1886, 
and  Amending  Acts.  Laboratory  of  the  Inland  Revenue. 

Inland  Revenue  Department,  Laboratory  of.     Act  respecting 

Agricultural  Fertilizers,  1890.       Laboratory  of  the  Inland  Revenue. 

Cattle  Plague.  Third  Eeport  of  the  Commissioners  appointed  to 
inquire  into  the  Origin  and  Nature,  &c.,  of,  with  an  Appendix. 
244  p.,  f.  cap.     London,  1866.  Miss  Greenhow. 

Cholera  Epidemic.  Report  on  the,  as  it  has  appeared  in  the  Terri- 
tories subject  to  the  Presidency  of  Fort  St.  George  (Madras). 
212  p.,  8vo.     London,  1849.  3Iiss  Greenkoiv. 

A  Keport  on  the  Outbreak  in  Brecon  in  1854,  by  Dr.  Lucas 

Prestwood.     27  p.,  Svo.     London,  1855.  Miss  Greenhow. 

of  1854.     Report  on,  as  it  prevailed  in  the  City  of  London, 


by  J.  Simon.     19  p.,  Svo.     Loudon,  1854.  Sliss  Greenhow. 

Cholera  Epidemics  of  London.  Eeport  on  the  last  two,  as  affected  by 
the  consumption  of  Impure  Water.     35  p.,  8vo.     London,  1856. 

2Iiss  Greenhow. 

Cholera.  Export  of  the  Commissioners  appointed  to  inquire  into  the 
causes  which  have  led  to  and  have  aggravated  the  late  Outbreak  of 
Cholera  in  the  towns  of  Newcastle-upon-Tyne,  Gateshead,  and 
Tvnemouth.     580  p.,  f.  cap.     London,  1854.  3Iiss  Greenhow. 

^ —  General  Board  of  Health  Reports,  1848—49.     500  p.,  8vo. 

London,  1848 — 49.  Miss  Greenhoiv. 

Report  on  the  Mortality  of,  in  England,  1848—49.     300  p., 


Svo.     London,  1852.  2Iiss  Greenhow. 

Returns  in  Great  Britain  in  the  year  1832  (manuscript). 

Miss  GreenJioiv. 
in  Tynemouth   in  1831-2,  1848-9,  and  1853,  by  Dr.  E. 


Headlam  Greenhow.  26  p.,  8vo.  Excerpt,  Journal  of  Public  Health, 
June,  1855.  Miss  Greenhoiv. 

Repoi't    on     the    Outbreak    in   the   Parish   of  St.   James, 


Westminster,  during  the   Autumn  of  1854.     171   p.,  8vo.  (maps 
and  diagrams).     London,  1855.  Miss  Greenhow. 

Quarantine  and  the  Plague,  being  a  Summary  of  the  Report 


on  these  subjects  recently  addressed  to  the  Royal  Academy  of 
Medicine  in  France,  with  introductory  observations,  extracts  from 
Parliamentary  Correspondence,  and  Notes,  by  Dr.  Gavin  Milroy. 
71  p.,  8vo.     London,  1846.  Miss  Greenhoiv. 

The   Cholera   not   to   be   arrested   by  Quarantine ;    a  brief 


historical  sketch  of  the  great  Epidemic  of  1817  and  its  nxvasions  of 
Europe  in  1831-2  and  1847,  with  practical  remarks  on  the  treat- 
ment, preventive  and  curative,  of  the  disease.  51  p.,  8vo. 
London,  1S47.  Miss  Greenhow. 

Ireland.     Report  of  the  Commissioners  of  Health  on  the 


Epidemics  of  1846  and  1850.     79  p.,  8vo.     Dublin,  1852. 

Miss  Greenhow. 
Clarke,./.    IT.     Clarke's  Tables  (for  pocket).     London,  1891. 

The  Author. 
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Colyer,  F.  Public  Institutions :  their  Engineering,  Sanitary,  and 
other  Ap])liances.     219  p.,  8vo.     London,  1889.  2'he  Author. 

Treatise  on  Water  Supply,  Drainage,  and  Sanitary  Appliances 

of  Residences.     92  p.,  8vo.     London,  1880.  The  Author. 

Cornel,  A.  Celsus  et  q.  serenus  Samonicus  de  Medicina.  593  p., 
lOmo.      1713.  Miss  Greenhow. 

Contagious  Diseases  Acts.  Report  from  the  Select  Committee  on, 
together  w  ith  the  Proceedings  of  the  Committee,  Minutes  of  Evi- 
dence, and  Appendix  and  Index  to  the  Report.  750  p.,  f .  cap. 
London,  1882.  Miss  Greenhoiv. 

Convicts,  Employment  of,  in  the  United  Kingdom.  Report  of  a  Com- 
mittee appointed  to  consider  certain  questions  relating  to.  45  p. 
(maps),  f.  cap.     London,  1882.  Miss  Greenhoiv. 

Report  of  the  Commissioners  appointed  to  inquire  into  the 

treatment  of  Treason  and  Felony  Convicts  in  English  Prisons, 
together  with  Appendix  and  Minutes  of  Evidence.  Vol.  I. — The 
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S. 

11 

w. 

14 

s. 

19 

Th 

21 

S. 

23 

M. 

27 

F.l 

28 

S. 

28 

S. 

JANUARY. 

Exhibition  Committee. 

Lecture  to  Sanitary  Officers,  King's 
Lynn,  2  p.m. 

Finance  Committee,  4  p.m. ;  Coun- 
cil, 5  p.m. 

Leer  are  to  Sanitarj'  Officers,  King's 

Lynn,  2  p.m. 
,  Examination  Committee. 

Lecture  to  Sanitary  Officers,  King's 
Lynn,  at  2  p.m. 

Museum  Committee. 

Examination,  AVorcester. 

Lect  ure  to  Sanitary  Officers,  King's 
Lynn,  2  p.m. 
31   Tu.  Lecture  to  Sanitary  Officers,  Lon- 
don, 8  p.m. 

FEBRUAEY. 

3  F.    Lecture  to  Sanitary  Officers,  Lon- 

don, 8  p.m. 

4  S.    Lecture  to  Sanitary  Officers,  King's 

Lynn,  2  p.m. 

6  M.  Exliiliition  Committee. 

7  Tu.  Lecture  to  Sanitary  Officers,  Lon- 

don, 8  p.m. 

8  W.  Finance  Committee, 4 p.m.;  Coun- 

cil, 5  p.m.;  Sessional  Meeting  at 
8  p.m. 

Lecture  to  Sanitary  Officers,  Lon- 
don, 8  p.m. 

Lecture  to  Sanitary  Officers,  King's 
Lynn,  2  p.m. 

Visit  of  the  Students  to  South 
Norwood  Irrigation  Farm,  3  p.m. 

Lecture  to  Sanitary  Officers,  Lon- 
don, 8  p.m. 

Visit  of  the  Students  to  an  In- 
spection in  the  Parish  of  Chel- 
sea, 2  p.m. 

Lecture  to  Sanitary  Officers,  Lon- 
don, 8  p.m. 

Lecture  to  Sanitary  Officers,  King's 
Lynn,  2  p.m. 

Visit  of  the  Students  to  Express 
Dairy  Company's  Establishment 
at  Heath  Street,  Ilampstead, 
3  p.m. 
21  Tu.  Lecture  to  Sanitary  Officers,  Lon- 
don, 8  p.m. 


10 

F. 

u 

S. 

11 

S. 

14 

Tu 

15 

W. 

17 

F. 

18 

S. 

18 

s. 

FEBRUARY— ( Cuntiniwd). 

22  W.  Visit  of  the  Students  to  an  In- 
spection in  the  Parish  of  St. 
George's,  Hanover  Sf|.,  2  p.m. 

24  F.    Lecture  to  Sanitary  Officers,  Lon- 

don, 8  p.m. 

25  S.    Lecture  to  Sanitary  Officers,  King's 

Lynn,  2  p  m. 

25  S.  Visit  of  the  Students  to  East 
London  Water  Works,  Le>i 
Bridge.  3  p.m. 

25  S.  Lecture  to  Sanitary  Officers,  Exe- 
ter, 3  p.m. 

27  M.  Museum  Committee. 

28  Tu.  Lecture  to  Sanitarj'  Officers,  Lon- 

don, 8  p.m. 

MARCH. 

1  W.  Visit  of  the  Students  to  an  In- 
spection in  the  Parish  of  Chel- 
sea, 2  p.m. 

3  F.  Lecture  to  Sanitary  Officers,  Lon- 

don, 8  p.m. 

4  S.    Lecture  to  Sanitary  Officers,  King's 

Lynn,  2  p.m. 

4  S.  Lecture  to  Sanitarj-  Officers,  Exe- 
ter, 3  p.m. 

4  S.  Visit  of  the  Students  to  Lej'ton 
Sewage  Works,  3  p.m. 

6  M.  Exhibition  Committee. 

7  Tu.  Lecture  to  Ladies,  3  p.m. 

7  Tu.  Lecture  to  Sanitary  Officers,  Lon- 

don, 8  p.m. 

8  W.  Finance  Committee,  3.30  p.m. 
8  W.  Council  Meeting,  5  p.m. 

8   W.  Sessional  Meeting,  8  p.m. 
10  F.    Lecture  to  Ladies,  3  p.m. 

10  F.  Lecture  to  Sanitary  Officers,  Lon- 

don, 8  p.m. 

11  S.    Visit  of  the  Students  to  the  Shone 

System  of  Drainage,  Houses  of 
Parliament,  11.45  a.m. 

11  S.  Lecture  to  Sanitary  Officers,  King's 
Lynn,  2  p.m. 

lis.  Lecture  to  Sanitary  Officers.  Exe- 
ter, 3  p  m. 

14  Tu.  Lecture  to  Ladies,  3  p.m. 

14  Tu,  Lecture  to  Sanitary  Officers,  Lon- 

don, 8  p.m. 

15  W.  Visit    of    the    Students    to   the 

Disinfecting  Station,  Apparatus, 
&c.,  St.  Pancras,  3.30  p.m. 
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15 
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s. 

15 

s. 

22 

s. 

22 

s. 

24 

28 

M. 
F. 

^lARCR—(Co7itinued). 

Lecture  to  Ladies,  3  p.m. 

Lecture  to  Sauitary  Officers,  Lon- 
don, 8  p.m. 

Lecture  to  Sanitary  Officers,  King's 
Lj'iin,  2  p.m. 

Lecture  to  Sanitary  Officers,  Exe- 
ter, 3  p.m. 

Lecture  to  Sauitary  Officers,  Dub- 
lin, 3  p.m. 

Lecture  to  Sanitarj"  Officers,  Lon- 
don, 8  p.m. 

Visit  of  the  Students  to  an  In- 
spection in  the  Parish  of  St. 
George's,  Hanover  Sq.,  2  p.m. 

Lecture  to  Sanitary  Officers,  Lon- 
don, 8  p.m. 

Lecture  to  Sanitary  Officers.King's 
Lynn,  2  p.m. 

Lecture  to  Sanitarj'  Officers,  Exe- 
ter, 3  p.m. 

Lecture  to  Sanitary  Officers,  Dub- 
lin, 3  p.m. 

Visit  of  the  Students  to  the 
London  Subwaj's,  3  p.m. 

Museum  Committee. 

.  Lecture  to  Sauitary  Officers,  Lon- 
don, 8  p.m. 

Visit  of  the  Students  to  the 
Disinfecting  Station,  Apparatus, 
<S:c.,  St.  Pancras,  3,3U  p.m. 

APRIL. 

Lecture  to  Sanitary  Officers,  Exe- 
ter, 3  p.m. 

Lecture  to  Sanitary  Officers,  Dub- 
lin, 3  p.m. 

Visit  of  the  Students  to  the 
Express  Dairy  Company's  Farm, 
Fiiichley. 

E.xhibition  Committee. 

E.xaniinalion  Committee. 

Lecture  to  Sanitary  Officers,  Exe- 
ter, 3  p.m. 

Lecture  to  Sanitary  Officers,  Dub- 
lin, 3  p.m. 

Finance  Committee,  4  p.m.;  Coun- 
cil, 5  p.m.;  Sessional  Meeting, 
8  p.m. 

Examination,  London. 

Examination,  London. 

Lecture  to  Sanitary  Officers,  Exe- 
ter, 3  p.m. 

Lecture  to  Sanitary  Officers,  Dub- 
lin, 3  p.m. 

Lecture  to  Sanitary  Officers,  Exe- 
ter, 3  i).m. 

Lecture  to  Sanitary  Officers,  Dub- 
lin, 3  i).m. 

Must'um  Committee. 

Examination,  King's  Lynn. 


29  S. 

2y  s. 

29  S. 
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M. 
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s. 

10 

w. 

13 

s. 

13 

s. 

19 

F. 

20 

s. 

22 

M. 

26 

F. 

27 

s. 

27 

s. 

AFRlL-^Coniinued). 

Examination,  King's  Lynn. 

Lecture  to  Sauitary  Officers,  Exe- 
ter, 3  p.m. 

Lecture  to  Sanitary  Officers,  Dub- 
lin, 3  p.m. 

MAY. 

Exhibition  Committee. 

Lecture  to  Sanitary  Officers,  Exe- 
ter, 3  p.m. 

Lecture  to  Sanitary  Officers,  Dub- 
lin, 3  p.m. 

Finance  Committee, 4  p.m.;  Coun- 
cil, 5  p.m. 

Lecture  to  Sanitary  Officers,  Exe- 
ter, 3  p.m. 

Lecture  to  Sanitary  Officers,  Dub- 
lin, 3  p.m. 

Examination  Committee. 

Lecture  to  Sanitary  Officers,  Dub- 
lin, 3  p.m. 

Museum  Committee. 

Examination,  Exeter. 

Examination,  Exeter. 

Lecture  to  Sauitary  Officers,  Dub- 
lin, 3  p.m. 

JUNE. 

Lecture  to  Sanitary  Officers,  Dub- 
lin, 3  p.m. 

Exhibition  Committee. 

Examination  for  Surveyors,  Lon- 
don. 

Examination  for  Surveyors,  Lou- 
don. 

Lecture  to  Sanitary  Officers,  Dub- 
lin, 3  p.m. 

FinanceCommittee, 4  p.m.;  Coun- 
cil, 5  p.m. 

E.xamination,  Dublin. 

Examination,  Dubliu. 

Museum  Committee. 

Examination  Committee. 

JULY. 

3  M.  Exhibition  Committee. 

7  F.    Examination,  Leeds. 

8  S     Examination,  Leeds. 

12  W.  Finance  Committee,  4  p.m.;  Coun- 
cil, 5  p.m. 
17   M.  Congress  ("ommittee. 
24   M.  Museum  Committee. 

28  F.    Kxamination,  (.'ardifT. 

29  S.    Examination,  Cardiff. 

OCTOBER. 

2  M.   Exhibition  Committee. 

3  Tu.  Lecture  to  Sanitary  Officerd,  Lou- 

don, 8  i>.m. 
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M. 
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F. 

10 

S. 

10 

s. 

14 

w. 

23 

F. 

24 

s. 

26 

M. 

30 

F. 
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OCTOBER— ( Confinnc-d). 

6   F.    Lecture  to  Sanitary  Officers,  Lon- 
don, 8  p.m. 

10  Tu.  Lecture  to  Sanitary  Officers,  Lon- 

don, 8  p.m. 

1 1  W.  Finance  Committee,  4  p.m. ;  Coun- 

cil, 5  p.m. 
13  F.  Lecture  to  Sanitary  Officers,  Lon- 
don, 8  p.m. 

16  M.  Congress  Committee. 

17  Tu.  Lecture  to  Sanitary  Officers,  Lon- 

don, 8  p.m. 

20  F.  Lecture  to  Sanitary  Officers,  Lon- 
don, 8  p.m. 

2.3   M.  Museum  Committee. 

24  Tu.  Lecture  to  Sanitary  Officers,  Lon- 
don. 8  p.m. 

27  F.  Lecture  to  Sanitary  Officers,  Lon- 
don, 8  p.m. 

31  Tu.  Lecture  to  Sanitary  Officers,  Lon- 
don, 8  p.m. 

NOVEMBER. 

3   F.    Examination  Committee. 
3  F.   Lecture  to  Sanitary  Officers,  Lon- 
don, 8  p.m. 

6  M.  Exhibition  Committee. 

7  Tu.  Lecture  to  Sanitary  Officers,  Lou- 

don, 8  p.m. 


NOVEMBER— (^VmCwm*'^/). 

8   W.  FinanceCommittee, 4  p.m.;  Coun- 
cil, .')  p.m. 
10   F.    Examination, Newcastle-on-Tyne. 

10  F.    Lecture  to  Sanitary  Officers,  Lon- 

don, 8  p.m. 

11  S.    Examination,  Xewca5tlp-on-Tj'ne. 

14  Tu.  Lecture  to  Sanitary  Officers,  Lon- 

don, 8  p.m. 

17  F.   Lecture  to  Sanitary  Officers,  Lon- 

don, 8  \>.m. 

21  Tu.  Lecture  to  Sanitarj'  Officers,  Lou- 
don, 8  p.m. 

24   F.   Examination  Committee. 

24  F.  Lecture  to  Sanitary  Officers,  Lon- 
don, 8  p.m. 

27  M.  Museum  Committee. 

28  Tu.  Lecture  to  Sanitary  Officers,  Lon- 

don, 8  p.m. 

DECEMBER. 

1  F.    Examination,  London. 

2  S.    Examination,  Loudon. 
4   M.  Exhibition  Committee. 

13  W.  Finance  Committee,  4  p.m. ;.  Coun- 
cil, 5  p.m. 

15  F.    Manchester  Examination. 

16  S.    Manchester  Examination. 

18  M.  Museum  Committee. 
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No.       Election.  ^1^-  STE-IA-HUNGART. 

^'1890.  June,     ton  Geubee,  Prof.  Franz  Eitter,  1,  Tiefer  Graben  3, 

Vienna. 
'®1890.  June.    Fodou,  Dr.,  Professor  of  Ht/giene,  Buda-Pesth. 

BELGIUM. 

"''1890.  June.     Putzeys,  Dr.  Felix,   Professor   of  Hiigiene   at   the 
Uaiversity  of  Liege. 

EGYPT. 
'"1890.  Dec.      Geeexe,  Dr.  H.  K.,  Pasha,  Ute  Chief  of  the  Sanitary 

Deijartment,  Cairo. 

FRANCE. 
'^1892.  Oct.       Bechmann,   M.,   Ingenieur   en    C7ief  des    Ponts  et 

Chaussees;  Directeur  des  Service  d^Assainissenient 

de  Paris ;  9,  Place  de  V U6tel-de-ViUe,  Paris. 
*1890.  June.     Brouaedel,  Dr.  Paul,  Prof,  and  Dtan  of  the  Faculty 

of  Medicine,  Paris. 
^1890.  June.     Coenil,  Dr.  Y.,  Senator,   19,   Eue  St.   Guillaume, 

Paris. 
*1890.  June.     Pasteue,  Prof.  Louis,  25,  line  Dutot,  Paris. 
*lb90.  June,     de  Pi£tra  Santa,  Dr.  Prosper,   Jlon   Sec.   of  the 

Fre)ich  Society  of  Hygiene,  30,  liuedti  Dragon,  Paris. 
'  1890.  June.     Yallin,  Dr.  Emile,  Professor  of  Hygiene,  Director  of 

the  School  of  the  Military  Sanitary  Service,  Lyons. 
■"1890.  June.     MAEife  Davy,  Dr.  11.,  Don.  President  of  the  French 

Society  of  Hygiene. 

GERMANY. 
"1890.  June.     IIobeeciit,  Dr.,  Engineer,  Berlin. 
'"1890.  June,     von  Hofmann,  Prof.  A.  W.,  Professor  of  Chemistry, 

Berlin. 
"1890.  June.     Kocil,  Dr.,  Director  of  the  Hygienic  Institute,  Berlin. 
'*1890.  June.     Pettenkofeu,    Dr.,    Professor   of    Hygiene    at    the 

University  of  Munich. 
'U890.  June.     Roth,    Prof,   Dr.   W.,    Surgeon-Oeneral,  6,    Kaizer 

Wdhelm  Platz,  Dresden. 
'*1890.  June.     Viuciiow,    Dr.    Rudolph,    Professor    of    Pathology, 

Berlin. 
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Reg.       Date  of 

No.       Election. 

'nSliO.  June. 


^nSOO.  June. 
-nSOO.  June. 

■^^890.  June. 
^'1890.  June. 

■^^890.  June. 

'*1890.  June. 


''1890,  June. 
''1890.  June. 


HOLLAND. 

DE  Meter,  Dr.  van  Overbeek,  Professor  of  Hygiene 
at  the  State  University  of  Utrecht,  JSetherlands. 

ITALY. 

Betocchi,  Com^e-  Ales.sandro,  Prof.,  Civil  Enyineer, 

Ministry  of  Public  WorJcs,  Home. 
Pacchiotti,    Dr.    Giacinto,    Proftssor   of  Ilyyiene, 

Turin. 

EOUMANIA. 

Felix,  Dr.  J.,  Professor  of  Hygiene,  Bucharest. 

EUSSIA. 

SuzoK,  Cointe  de,  Architect-in-chief,  Ligue  de  Cadets 
21,  St.  Petershnrgh. 

SWITZEELAND. 
GuiLLAUME,  Dr.,  Director  of  the  Federal  Bureau  of 
Statistics,  Berne. 

TUEKET. 

ZoEROS,  A.,  Pasha,  Professor  at  the  School  of  Medicine, 
Director  of  the  Bacteriological  Institute,  Secretary- 
General  of  the  Administration  of  Public  Medicine 
and  Hygiene,  Constantinople. 

UNITED  STATES. 

Billings,  Dr.  John  S.,  Washington,  B.C. 
AValcott,  Dr.  Henry  P.,  Cambridge,  2Iassachusetts. 


FELLOWS   (Fellow  San.  Inst.) 

t  Marketl  thus  have  passed  the  Examination  of  the  Institute  for  Local  Surveyors. 

"1889.  Dec.       Abel,  Sie  Frederick,  Bart.,  k.c.b.,  f.e.s.,  Imperial 

Institute,    Imperial    Institute    lioad,    S.  W.,    f40, 

Cadogan  Place,  S.  W.) 
'"1891.  Dec.       AcLANu,  Sir  Henry  W.,  k.c.b.,  m.d..  d.c.l.,  f.r.s.. 

Broad  Street,  Oxford. 
'U888.  Oct.       Adams,  G.   E.  D'Arcy,  m.d.,   d.p.h.camb.,   f.g.s., 

1,  Clifton  Gardens,  Maida  Vale,  W. 
'"  1888.  Oct.       Albany,  H.E.H.  The  Duchess  of,  Claremont,Esher. 
^^"1888    Oct.       Angell,  Lewis,  M.iNST.c.E.,  F.K.c.LOND.,  'Town  Hall, 

Stratford,  E. 
'^1890.  Feb.       Anningson,  Bushell,  m.a.,  m.d,,  Cambridge. 
'"1888.  Oct.       Archer,  John  A.,  79,  Larlhall  liise,  S.W. 


432  FELLOWS. 

Beg.       Date  of 
No.        Election. 

"1889.  Dec.  Abmisteab,  William,  m.b.,  m.o.h.,  Shelford,  Cam- 
brid'/e. 

*'1SS9.  Dec.       Barry,  Charles,  f.s.a.,  1,  Victoria  Street,  S.W. 

»"18SS.  Dec.       Bass,  Hamar  Alfred,  M.P.,  5w/-^OH-on-rmi<. 

"1888.  Oct.  Bell,  Major  C.  W,,  j.p.,  d.l.,  Tewhurst,  East  Grin- 
stead,  Susse.v. 

"  1888.  Oct.  Birch,  11.  W.  Peregrine,  m.ixst.c.e.,  5,  Queen  Anius 
Gate,  S.W. 

"1889.  Dec.  Blomfield,  Sir  A.  AV^.,  m.a.,  f.r.i.b.a.,  6,  Montague 
Place,  W. 

"1888.  Oct.  Blytii,  A.  "Wynter,  m.r.c.s.,  l.s.a..  Court  House, 
J[ar)/lebone. 

"1888.  Oct.  tBorLxois,  H.  Percy,  m,i>-st.c.e.,  Cit>/  Engineer, 
Liverpool. 

'"*1890.  Jan.  BowirAX,  Sir  "William,  Bart.,  m.d.,  ll.d.,  f.b.s.,  5, 
Clifford  Street,  Bond  Street,  W. 

^'1890.  Jan.       Brett,  A.  T.,  m.d.,  m.o.h.,  Watford  House,  Watford. 

''1888.  Oct.       Brightex,  W.  G.,  108,  Fenchitrch  Street,  E.C. 

"='1889.  Dec.  Brock,  J.  H,  E.,  m.d.,  b.sc.loxd.,  115,  Adelaide 
Road,  South  Hampstead. 

^^1888.  Oct.  Browx,  Harry,  The  Elms,  Worsley  Road,  Hamp- 
stead, S.  W. 

"1888.  Oct.  BRO^v^^^'G,  Benjamin,  l.r.c.p.,  m.r.c.s.,  d.p.h.camb., 
M.O.H.,  16,  Ro)/al  Terrace,  Weifmouih. 

"  1888.  Oct.       BuRBERT,  J.  Stone,  Trent  House,'  West  Cowes,  I.  of  W. 

^^  1888.  Oct.  Burdett,  Henry  C,  f.s.s.,  f.l.s..  The  Lodge,  Por- 
chester  Square,  W. 

"1888.  Oct.       Burgess,  Peter,  m.a.,  m.b.,  Driffield,  Yorkshire. 

■"  1888.  Oct.  Cambridge,  H.R.H.  the  Duke  of,  k.g.,  Gloucester 
House,  Park  Lane,   W. 

»'n888.  Oct.        Carew,  E.  E.,  Carpenders,  Watford,  Herts. 

"1888.  Oct.  Carter,  E.  Briulenell,  f.r.c.s.,  27,  Queen  Anne 
Street,  Cavendish  Square,  W. 

"1888.  Aug.  Cassal,  Charles  E.,  f.i.c,  f.c.s.,  Town  Hall.  Ken- 
sington, W.,  (Vestry  Hall,  Mount  Street,  Grosvenor 
Square,  W.),  (Bretme  Home,  Wandsworth  Common, 
S.  W.). 

'"1890.  May.     Cates,  Arthur,  f.r.i.b.a.,  7,  Whitehall  Yard,  S.W. 

'*  1888.  Oct.        Clark, F.  Le Gros,  f.r.s..  The  Thorns,  Sevenoal-s,  Kent. 

'"•1888.  Oct.  CoLLixs,  H.  H.,  f.r.i.b.a.,  01,  Old  Broad  Street, 
E.C,  (5,  Randolph  Road,  W.). 

"1889.  Dec.  Collins,  AVm.  J.,  m.d.,  b.sc.loxd.,  d.p.h.,  1,  Albert 
Terrace,  Regent's  Pari;  N.  W. 

''1888.  Oct.        Colmax,  J.  J.,  M.P,,  Carrotv  House,  Norwich. 
'1888.  Aug.      Corfield,  Prof.  AV.  H.,  m.a.,  m.d.oxox.,  f.r.c.p. 
LOXD.,  19,  Savile  Row,  W. 

"1888.  Oct.  Crawford,  Sir  Thomas,  m.d.,  k.c.b.,  5,  St.  Johns 
Park,  Blackheath. 

''1888.  Oct.  Cutler,  Thomas  William,  f.r.i.b.a.,  5,  Queen 
Square,  Bloomsbury. 
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Reg.        Vitite  of 
No.        Election. 

"'  1888.  Oct.       Davet,  Alexander  George,  m.d.,  l.e.c.p.,  m.r.c.s.,  9, 

Belvedtre  Street,  Hyde,  Isle  of  Wight. 
'"1891.  Mar.      de   Couiicr  Me.\de,  Thomas,  m.ixst.c.e.,  1,  Parh 

Villas,  The  Parle,  Ilvjhijate,  X. 
'"^  1888.  Oct.       DEKiir,  Ex.  Hox.  E.vel  of,  d.c.l.,  ll.d.,  f.k.s.,  33, 

St.  Janus'  Square,  S.  W. 
'"^888.  Oct.       DouLTON,  Sir  Heniy,  Lamheth,  S.W. 
"^1890.  iVb.       Dowsox,  A.,  3,  Gt.  Queen  Street,  Westminster. 
'''1888.  Oct.       DoiLE,    Patrick,    C.E.,    r.G.s.,  Indian    Engineering, 

Spences  Hotel,  Calcutta. 
"1888.  Aug.      DuuFiELu,  T.    Orine,    m.d.,  l.r.c.p.,  m.e.c.s.,    14, 
Ashhura  Place,  Cromwell  Road,  S.W. 
1888.  Oct.       Dike,  T.  J.,  f.r.c.s.,  The  Hollies,  Merthyr  Tydjil. 
1888.  Oct.       Eatox,  John,   m.d.,  Montreal  House,  Cleator  Moor, 

Cumberland. 
1888.  Oct.       Ellis,  W.  Horton,  f.r.met.soc. 
1890.  Dec.       EwART,  .To-seph,  m.d.,  f.r.c.p.,  j.p.,  Montpelier  House, 
Montpelier  Terrace,  Brighton. 
"^1888.  Oct.       Fayrer,  Sir  Jo.'^eph,  k.c.s.i.,  m.d.,  f.r.c.p.,  f.r.c.s., 

LL.D.,  F.R.S.,  53,   Wimpole  Street,  W. 
'-"1888.  Oct.       Field,  Ea.^il,  b.a.,  36,  Lincoln s  Inn  Fields,  W.C. 
"1888.  Aug.      Field,  Rogers,  b.a.,  m.ixst.c.e.,  7,  Victoria  Street, 

Westminster,  S.W. 
^-^1888.  Oct.       Flower,  Major  Lamorock,  Lee  Conservancy  Board, 
12,  Finshury  Circus,  B.C.  (48,  Holland  Road,  W.). 
^''1888.  Nov.      FoRTEscuE,  Et.  Hox.  Earl,  48,  Grosvenor  Gardens, 
S.W.,  (Castle  Hill,  South  Molton,  Devon). 
H888.  Aug.      Galtox,  Sir  Douglas,  k.c.b,,  d.c.l.,ll.d.,  f.r.s.,  12, 
Chester  Street,  Grosvenor  Place,  S.  W. 
^•■'^888.  Oct.        GoAVERS,  "William  Eichard,  m.b.,  50,  Queen  Anne  St., 
W. 
1888.  Oct.        Grimsiiaw,     Thomas    Wrigley,    m.d.,    Priorsland. 

CairicJcmines,  Buhl  in. 
1888.  Oct.        Harker,    J.,    m.d.,    j.p..    Hazel    Grove,    Carnforth, 

Lane. 
1890.  May,      Harris,  Alfred  E.,  l.r.c.p.,  l.r.c.s.,  m.o.h..  Vestry 

Hall,  Upjier  Islington. 
1888.  Oct.       Harris,  Thomas,  f.r.i.b.a.,  6,  Southampton  Street, 

Bloomsbury  Square,  W.C. 
1890.  Jan.       Harrisox,  C,  m.d.,  d.p.h.camb.,  Kewland,  Lincoln. 
1888.  Oct.       Hart,  Ernest,  38,  Wimpole  Street,  W. 
1888.  Oct.       Hatilaxd,  A.,  m.r.c.s.,  Douglas,  Isle  of  Man. 
1890.  June.     Heuir,  Patrick,  m.d.,  f.r.c.s.,   D.P.n.,   Hyderabad, 
Di'ccan,  India. 
''^1890.  Jan.       Hill,    Alfred,    m.d.,    m.r.c.s.,   l.s.a..    The   Council 

House,  Birmingham. 
'°'1888.  Dec.       Hime,  Thomas  Whiteside,  a.b.,  m.b.,  l.r.c.s.,  54, 

Horton  Road,  Bradford. 
'"  1888.  Oct.       HoDSOX,  George,  ^r.INST.c.E.,  f.g.s.,  Abbey  Buildings, 
Princes  Street,  Westminster,  [Loughborough). 
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B^.       Date  of 
No.        Election. 

"^**  1889.  Dec.       Hope,  E.  AV.,  m.d..  d.p.h..  Municipal  Offices,  Liverpool. 

'"1888.  Oct.        HuiiPHET,  Sir  G.  M..  >f.D..  f.r.s.,  Camhridge. 

'*'  1889.  Dec.       Hunter,  Sir  William  G  uver.  k.c.m.g.,  m.e.,  p.b.c.p., 

21,  yorfoUc  Crescent,  B;/de  Pari;   W. 
'"1890.  Jan.        Iliffe,  AVilliam,  m.r.c.s.,  41.  Osmasfon  Street,  Derhi/. 
'**1888.  Oct.       JoxEs,  Lieut.-Col.  A.  8.,  ^.  (T.,  assoc.m.inst.c.e., 

Culverside,  Carshalton,  Siirre}/. 
*1888.  Aug.      Judge,  Mark  H.,  a.r.i.b.a.,  15.  Connaxujht  Square,  W. 
'*'1888.  Oct.       Kelly,  Charles,  m.d.,  f.r.c.p.,  Ellesmere,  Gratiriclre 

Hoad,  Worthinrf. 
=■"'1888.  Dec.       Kixgdon,  J.  A.^ Grocers  Hall,  E.G. 
'*^1888.  Oct.       Latham,  Baldwin,  m.unst.c.e.,  f.r.met.soc.,  f.g.r., 

F.S.S.,  13,    Victoria  Street,  S.W.,  (Duppas  House, 

Cro'/don). 
''°1888.  Oct.       Law,  Henry,  m.inst.c.e.,  f.r.met.soc,  17,  Victoria 

Street,  S.W.,  (245,  Vnu.vhall  Bridfje  lioad). 
*"*1889.  Dec.       Lawrence,  Sib  Trevor,  Bart.,   m.p.,   57,  Prince's 

Gate,  S.  W. 
'•'1888.  Oct.       Lawson,  Inspector-General  K.,  ll.d.,  f.s.s.,  20, 

Lansdowne  Road,  Sotting  Hill. 
''*1888.  Oct.       Leaf,   Charles  J.,    f.l.s.,  f.s.a.,    6,    Sussex   Place, 

Regent's  Pari;  y.  W. 
'"*'1888.  Dec.       Leaf,  W.,  litt.doc.,  6,  Sussex  Place,  Regent's  Pari; 

N.  W. 
'1888.   Aug.      Lewis,    Prof.    T.   Hayter,    f.s.a.,  f.r.i.b.a.,    12, 

Kensington  Gardens  Square,  S.W, 
'"1888.  Oct.       Liveset,    J.,    m.inst.c.e.,    2,     Victoria    Mansions, 

Victoria  Street,  Westminster,  S.W. 
'*M888.  Dec.       LoNGSTAFF,   G.   B.,    M.D.,  M.A.,  D.P.H.,  Southfield 

Grange,  Wandsworth,  S.  W. 
^^'1888.  Dec.       Lubbock.  Rt.  Hon.  Sir  John,  Bart.,  m.p.,  d.c.l., 

F.R.S. ,  Lomhard  Street,  B.C. 
'^'1888.  Oct.       Macket,  John  Alexander  Di.\ie,  b.a.oxon.,  1,  West- 

hovrne  Terrace,  W. 
'*'1888.  Oct.       Manseegh,  James,  m.inst.c.e.,  5,   Victoria  Street, 

S.  W. 
""  1888.  Oct.       Meath,  Rt.  Hon.  Earl  of,  83,  Lancaster  Gate,  Hi/de 

Park. 
-"-1892.  Oct.       Middleton,  Reginald  Empson,   m.inst.c.e.,  f.s.i., 

17,   Victoria  Street,  S.W. 
-"1890.  Jan.       Murphy,    Shirley   F.,   m.r.c.s.,    41,    Queen    Anne 

Street,   W. 
"'1890.  June.     Newsholme.  Artluir,    m.d.,    d.p.h.,   m.o.h.,    Toini 

Hall,  Brighton,  (15,  College  lioad,  Brighton). 
*'*1888.  Dec.      Nightingale,  Miss  F.,  10,  South  Street,  Grosvenor 

Square,   W. 
"M890.  May.      North,  Saimicl  W.,  m.u.c.s.,  f.g.s.,  m.o.h.,  Miclle- 

gate,  York. 
'1888.  Aug.      Northumberland,  His  Grace  the  Duke  of,  e.g., 

D.C.L.,  LL.D,,  2,  Grosvenor  Place,  S.W. 
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neg.        Date  r,f 
No.        Election. 

''^lyyO.  JSov.      XoTTEB,  Prof.   J,  Lane,  m..v.,    ^r.D.,  d.p.u.,    ]Ve«t. 

C'liffe,  Woohton,  Southampton. 
■-^'  1888.  Oct.       OiiRKX,    Magnus,    assoc.m.ixst.c.e.,    f.c.s.,    Lower 
SifdenJiam. 
'1888.  Oct.       Ollard,  J.  F.,  The  Manor  House,  North  liuncton, 

Kinifs  Lynn. 
1888.  Oct.       Ollard,  William   Ludlam,  Mnsticott    House,    Wal- 

solcen,  Wisheach,  Norfolk. 
'1889.  Nov.      Paget,    Charles   Edward,    m.r.c.s.,    d.p.h.,    M.o.ir., 

Town  Hall,  Salford. 
'1888.  Oct.        Vaget,  J.,  J. v..  Stuff ijnwood,  JIan.s/ield. 
'1888.  Aug.       Patikes,  Charles  Henry,  NetJierJi eld,   \Vet/bridf/e. 
1888.  Oct.       Parkes,  Louis  Coltman,  m.d.,  m.r.c.s.,  d.p.h.,  (51, 
Cadogan  Square,  S.  W. 
■'1888.  Oct.       Peggs,  J.   Wallace,   assoc.m.ixst.c.e.,    9,    Welbecl- 
3Iansions,     Cadocjan    Terrace,    S.W.,    (21,    Queen 
Anne's  Gate,  S.W.). 
1888.  Oct.       Plumbe,  Rowland,  f.r.i.b.a.,  13,  Fitzroy  Square,  W. 
''1888.  Aug.      PooRE,  George  Vivian,  m.d.,  f.r.c.p.,  30,  Wimpole 

Street,  W. 
^°'  1890.  Jan.       Powell,  Sir  Francis  Sharp,  Bart.,  m.p.,  1,  Cambridge 

Square,  W.,  (Horton  Old  Hall,  Bradford). 
^-'1888.  Oct.       Pritchard,  E.,  m.ixst.c.e.,  f.g.s.,  1,  Victoria  Street, 

S.W.,  (37,  Waterloo  Street,  Birmiw/ham). 
-"1888.  Oct.       Rawlinson",  Sir  Robert,  k.c.b.,  m.inst.c.e.,  11,  The 

Boltons,  Brompton,  S.  W. 
^'"1890.  Feb.       Redwood,  T.  Hall,  m.d..  The  Lawn,  Rhjpnneif. 
'1891.  Oct.       Reid,  George,  m.d.,  d.p.h.,  Count}/  Medical  Officer  of 

Health,  Stafford. 
'  1888.  Oct.       Reynolds,  Prof.  J.  Russell,  m.d.,  f.r.c.p.,  f.r.s.,  38, 

Grosvenor  Street,  W. 
'  1888.  Nov.      Richardson,  Sir  Benjamin  Ward,  m.d.,  ll.d.,  f.h.s., 
25,  Manchester  Square,  W. 
""  1888.  Oct.       Richardson,  J.,  m.inst.c.e.,  Methley  Pari;  Leeds. 
-'■-1890.  Jan.       Ripon,    Most    Hon.    Marquess   of,   e.g.,    d.c.l.. 

f.r.s. ,  9,  Chelsea  Emhanl-ment,  S.W. 
'""1888.  Oct.       Robins,  Edward  Cookworthy,  f.s.a.,  f.r.i.b.a.,  4(!, 

Berners  Street,  W. 
-"1888.  Oct.       Robinson,  Prof.  Henrv,  m.inst.c.e.,  13,   Victoria 

Street,  S.W.,  (54,  Boukdarij  Boad,  N.W.). 
''-''1892.  Oct.  Roche,  Anthony,  m.r.c.p.i.,  l.r.c.s.t.,  72,  Harcourt 
Street,  Dublin,  Professor  of  Hyrjiene  and  also  of 
Medical  Jurisp>rudence  in  the  Catholic  I'niversitif, 
Examiner  in  Sanitary  Sci.'nce,  Boyal  University, 
Dublin. 
^^-1888.  Oct.       Russell,  Hon.  F.  A.  Rollo.,  f.r.met.soc,  Dunrozel, 

Haslemere. 
^-'1888.  Oct.       Russell,  James  A.,  m.a.,  f.r.c.p.edin..  >[.b.,  b.sc, 

F.R.S.E.,  Woodville,  Canaan  Lane,  Edinhuryh. 
^"'1890.  Jan.       Russell,  J.  B.,  m.d.,  ll.d.,  m.o.h.,  Glasyow. 
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Be».        Date  of 
No.        Election. 

"'1889.  Jan.       Salt,  Thomas,  m.p.,  85,  ,S^  George's  Square,  S.W. 
^^•'1889.  Dec.       Se.a.tox,  Edward  Cox,  m.d.,  f.b.c.s.,  21ie  Limes,  56, 

^'orth  Side,  Clapham   Common. 
'"■■'1888.  Oct.        SuAAV,  George,  20,  King   Edward  Street,  Newgate 

Street,  E.G. 

''*1S88.  Dec.       SiEVEKiNG,  Sir  E.  H.,  m.d.,  17.  Manchester  Sq.,  ^y. 

^'"1889.  Kov.      Smith,  James,  Osborne,  a.r.i.b.a.,  34,  Southampton 

Street,    Strand,    W.G.,    (65,    Frithfield    Gardens, 

Uxbridge  Hoad,  W.). 

"^892.  Oct.       Smith,   William    Howard,    assoc.m.ixst.c.e.,    Cit>/ 

Engineer  and.  Surveyor,  Carlisle. 
-"1888.  Oct.       Smith,  Peof.  William  Eobert,  m.d.,  f.e.s.e.,  d.sc, 
Barrister-at-Laiv,  74,  Great  Russell  Street,   W.C, 
{Plumstead,  Kent). 
^'*1888.  Oct.        SxELL,  H.  Sa.xon,  F.E.i.b.a.,  22,  Southampton  Build- 
ings, ir.C,  {Lynden  Lodge,  Elmjiekl  lid.,  Bromley, 
Kent). 
*'"'1889.  Mar.      Stephens,  Henry  C,  m.p..  Avenue  House,  Finchley. 
^""1888.  Oct.       Strong,  Henry  John,   m.d,,    Colonade  House,    The 

Steyne,   Worthing. 
^"1888.  Oct.       Sykes,    J.    E.    J.,  m.d.,  b.sc,  40,   Camden  Square, 
N.  W. 
'1888.  Aug.      Stmons,  G.  J.,  f.e.s.,  62,  Camden  Square,  N.W. 
'-^"'1889.  Dec.      Tayloe,  J.  Stopford,  m.d.,  m.o.ii.,  6,  Grove  Pari; 

Liverpool. 
^'*''1888.  Oct.       Tempee,  Eight  Eev.  Erederick,  d.d.,  Lobd  Bishop 

OF  London,  71ie  Palace,  Fulham. 
""^889.  Dec.       Thompson,  Sir  Henry,  m.b.,  35,  Wimpole  Street,  W. 
'"'^ISSS.  Oct.       Thorne,  E.  Thorne,  C.B.,  M.B.,  45, /jif^rnfSA- 7V)-.,  W. 
**M888.  Oct.       Turner,  Ernest,  f.r.i.b.a.,  240,  Regent  Street,  W. 
"1888.  Aug.      Twining,  Thomas,  7V/V7/H  7/oi<««,  Twickenham. 
1889.  Eeb.       Tyndall,  Prof.  John,  ll.d.,  d.c.l.,  f.r.s.,   Ilind 

Head  House,  Shotter  Mill,  near  Pttersjield. 
1891.  Nov.      Yacuee,  Erancis,  f.b.c.s.,  Birkenhead. 
'"^889.  Dec.      AV^alfoed,    Edward,    m.d.,    d.p.h.camb.,    m.e.c.s., 
M.O.H.,  Toivn  Hall,  CardijJ. 
1888.  Oct.       Waeing,  Col.  G,  E.,  Jun.,  m.inst.c.e.,  Neivport, 

Rhode  Island,  U.S.  Americu. 
1888.  Oct.       Waterhouse,    Alfred,    R.a.,    20,    J^'etv     Cavendish 
Street,  W. 
■1888.  Aug.      AVestminstee,   His    Geace   the  Duke  of,   k.g., 

Grosvenor  Jlonse,   W. 
'1888.  Oct.       WiiiTEi,E(JGE,     Bt'iijiunin     Arthur,      m.u.,      b.sc, 

D.l'.H.CAMlJ.,  St.  John'x,    Wahejield. 
'1888.  Oct.       Williams,  Dawson,  M.D.,  25,  d/(Z/i«r//H///o«-S/.,  W. 
'1888.  Oct.       Wilson,  George,  m.a.,  m.d.,  f.r.s.e.,  7,  Avon  Place 

]['^arwicJc. 
'1889.  Jan.       Wix,  II.  A.,  3,  Kings  Bench  Walh;  Temple,  E.G. 
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ORDINARY  MEMBERS  (Mem.  Sax.  Ixst.) 

t  Marked  thus  have  passeil  the  Examination  of  the  Institute  for  Local  Surveyors. 
J  Marked  thus  have  i)assed  the  Examination  of  the  Institute  for  Inspectors  of  Xuisances. 

Beg.       Date  of 
No.       Election. 

'■'"ISyO.  May.      Adams,  Frederick  Edward,  m.d.,  d.p.h..  Town  Hall, 

Bolton. 
^'^'1889.  Mar.      Adams,   James,   m.d.,  m.o.h.,   Sprinfjwell,    Barnes, 

Surrey. 
'^"'1891.  Dec.       Adams,  Prof.  Henry,  m.ixst.c.b.,  e.s.i.,  60,  Queen 

Victoria  Street,  B.C. 
"'1889.  Mar.      Adkins,    George,     l.r.c.p.loxd.,     d.p.ii.,    m.o.ii., 

Yealmpton,  Plympton,  Devon. 
'"'  1888.  Dec.       AiEY,  Hubert,  M.A.,  m.d..  Local  Government  Board, 

S.  W. 
'"^1889.  Feb.       Aldwinckle,  Thomas  William,  f.r.i.b.a.,  1,  Victoria 

Street,  S.  W. 
''^  1888.  Oct.       Alexander,  \V.  C,  Aubrey  House,  Campden  Rill,  W. 
''"1889.  Apr.       Allfrey,  Charles  Henry,  m.d.,  f.r.c.s.,  d.p.h.,  Flas 

JVewydd,  Princes  Road,  St.  Leonards-on-Sea. 
-'  1888.  Oct.       Ames,  H.  St.  Vincent,  m.a..  Cote  House,  Westhury- 

on-Trym,  Bristol. 
-■1888.  Oct.       Anderson,    Geo.,    c.e.,    35rt,    Great   George  Street, 

Westminster,  S.  W. 
■'*U8S9.  Jan.     tANDERSON,  John  E-eid,  Tlie  Cottaye,   Gibson's  Bill, 

Norivood,  S.E. 
'■'^1890.  Dec.      Anderson,    John,    assoc.m.inst.c.e.,    Town    Hall, 

Montrose,  N.B. 
-^888.  Oct.       Andresen,  August  F.,  Priory  Cottage,  Mill  Lam, 

West  Hampstead. 
-'1888.  Oct.       Andrew,  Capt.  C.  W.,  286,  Kennington  Parle  Road, 

S.E. 
''''1889.  Mar.      Andrews,    G.    R.,    Surveyor,   Johannesburg,   South 

Africa. 
-'1888.  Oct.       Andrews,   Jonathan,   10a,  Mov,nt  Street,  Berlehy 

Square,   W. 
'-"1888.   Oct.     tANGELL,     John     A.,     assoc.m.inst.c.e.,     Borough 

Engineers'  Office,  West  Ham,  E. 
"''''1889.  Nov.      Anson,  Frederick  Henry,  m.a.,  assoc.m.inst.c.e., 

15,  Dean's  Yard,  Westminster,  S.  IT. 
"'-1892.  Dec.       Aegles,  Frank,  m.e.c. p.,  m.o.h.,  Wanstead,  Esse.v. 
'■"'1891.  Oct.       Armstrong,    Henry  E.,  d.hyg.,  m.r.c.s.,  l.s.a., 

M.O.H.,  l^he  Health  Department,  Toivn  Hall,  JSew- 

castle-on-Tyne. 
-"  1888.  Oct.       Armstrong,  Prof.  H.  E.,  ph.d.,  f.r.s.,  35,  Granville 

Park,  Lewisham.,  S.E. 
'^°'1890,  Oct.        AsPiNALL,  Miles,   Borough  Engineer  and  Surveyor's 

Office,  Worthing. 
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Keg.       Date  of 
Xo.       Election. 

'''-1891.  Nov.      Atkins,  Alfred,  assoc.m.i>-st.c.e.,  f.e.i.b.a.,  Wan- 

(janui,  Kew  Zealand. 
''1888.  Oct.       AuMOXiEE,  F.,  110,  IIi(j7i  Street,  Manchester  Square, 

W. 
'^'*1892.  Jan.       Bailey,  Thomas  Castley,  l.e.c.p.,  m.k.c.p.,  m.o.h., 

Creive,  Cheshire. 
^"^1892.  Mar,      Baine,    Laurence   Augustus,   ii.D,,  d.p.h.,  Dipton, 

Lintz  Green,  Durham. 
*'1888.  Oct.      Baker,    Sir    Benjamin,    k.c.m.g.,   ll.d.,    f.r.s., 

M.ixsT.c.E.,  2,  Queens  Square  Place,  Westminster. 
''*1888.  Oct.       ^A^^Vi,^.,  Ballingdon  House,  Green  Lanes,  N. 
""'1892.  Feb.       Barclay,  Arthur,  assoc.m.inst.c.e.,  3,  Castle  Street, 
Oxford  Street,  W. 
'1890.  May.      Barton,  John  Isaac,  72ycZe,  ( Fen^nor), /s?«  of  Wir/ht. 
1891.  July       Barwise,   Sidney,   M.B.,  d.p.h.,    m.o.h.,  Derhiishire 
Count ij  Council,  61,  Uttoxeter  New  lload,  Derhii. 
""1890.  May.      Batemax,  3 -eimeii,  Assistant  Engineer,  Natal  Govern- 
ment liailway. 
''1888.  Oct.        Baugh,  Alfred  C,  Egerton  Street,  Wrexham. 
*U888.  Oct.       Bean,  Alexander  Thomas,  7,  Victoria  Street,  S.W. 
='■"1888.  Dec.     fBEARD,  E.  T.,  Wallsend,  Pevemeij,  Sussex. 
'''1888.  Oct.        Beard,  George,  Thidthom,  Kenilworth. 
■"'  1888.  Oct.        Beard,  Neville,  The  Mount,  Ashbourne. 
""1889.  Dec.       Beardmore,  George  Eussell,  l.e.c.p.lond.,  m.e.c.s., 
L.S.A.,  D.P.H.CAMB.,  Warwick  House,  Ui>pa'  Street, 
Islington. 
■■''-'1888.  Oct.       Beck,' Marcus,  M.B.,  30,  Wimjjole  Street,  W. 
'*1888.  Oct.       Beudoe,  John,  b.a.,  m.d.,  f.e.s.,  Tlie  Chantrg,  Brad- 

ford-on-Avon. 
''"1888.  Oct.       Beevor,  Mrs.  Elizabeth,  129,  Harle>i  Street,  W. 
'*'1888.  Oct.        Bell,  Thomas,  l.e.c.p.lond.,  Uppinghant,  Rutland. 
*'^1888.  Dec.     JBenjamin,  Horace  Bernton,  r.E.u.s.,  28,  Albemarle 

Street,  W.,  (37,  Upper  Grosvenor  Street,  W.). 
"1888.  Oct.       Bennett,  Hugh,  m.h.c.s.,  Buitth  Wells,  Brecon. 
*"'1892.  Mar.      Bennett,  William  Benjamin  George,  assoc.m.inst. 

C.E.,  Cranleigh,  Portsivood  Road,  Southanqiton. 
"1888.  Oct.       Bernard,     William     Larkins,     3,     St.     Stephen's 

Chambers,  Baldwin  Street,  Bristol. 
"  1888.  Oct.     fBEREiNuTON,  E.  E.  AV.,  assoc.m.inst.c.e.,  Graiseleij, 

Wolverhampton. 
""'1892.  Mar.      Berry,  William  Walton,  assoc.m.inst.c.e.,  Eccles, 

near  Manchester. 
''"1888.  Oct.        BiCKERSTETlI,  E.  11.,  I'.R.c.S.,  2,  Rodneg  St.,  Liver- 
pool. 
"'"1891.  Mar.       Billinuiiam,    J.    A.    L.,    Survegor,  R.   Engineers, 

Ruijal  Engineer  Office,  Colombo. 
"1888.  Oct.       Black,   Surg.-Majob  W.   G.,   2,    George  Square, 

J'JdinburgJi. 
"U889.  Mar.      Bl.\ir,  William    Nisbet,  assoc.m.inst.c.e.,    Vestrg 
Hall,  Pancras  Road,  N.  W. 
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Beg.        Date  of 

Nu.        Election. 


"1858.  Oct.        Blashill,  T.,   F.r.I.b.a.,  Superintending   Architect, 
London  County  Council,  Spriwj  Gardens,  S.  W. 

"^°1892.  Oct.       Blizahij,    John    Jlenry,    assoc.m.ixst.c.e.,    r.s.i., 
Castle  Lane,  Southainjiton. 

^'"'ISSO.  Mar.      Blumer,  Frederick  Milnes,  b.a.,  m.b.,  m.o.h.,  Fore- 
qate  Street,  Stafford. 

*''1889.  Feb.       Boldinu,  John  T.,  19,  South  Moulton  Street,  W. 

""  1888.  Oct.       Bond,  Fredk.  Adolphus,  m.h.,  c.m.edln.,  d.p.u.edix., 
lletton  Lodije,  Ferndale,  Tunhridfje  Wells. 

'^^890.  Apr.       BooBBYER,  Philip,  M.b.,  m.b.c.s.,  m.o.h..  The  Guild- 
hall, Nottingham. 

'' '  1888.  Dec.       Bostock,  H.,  The  Oaldands,  Rowleii  Avenue,  Stafford. 
"-1888.  Oct.       Box,  M.  H. 

"1888.  Oct.       Brace,  W.  H.,  m.d.,  7,  Queens  Gate  Terrace,  S.W. 
"1888.  Oct.        Brackett,  Wui.,  42,  London  Road,  (27,  Hiijh  Street, 

Street,  Tunhridye   Wells). 
'''1888.  Oct.       Bradshaw,  James  D.,  b.a.,  m.b.,  m.r.c.p.,  m.r.c.s., 
3U,  George  Street,  Hanover  Square,  W. 

"^''1891.  July.      Bbaga,  Joiio  Francisco,  l.s.a.,  f.c.s.,  f.l.s.,  f.g.s., 
D.P.H.,  Glen  Villa,  Sunbury -on- Thames. 

"''1889.  Mar.      Brebner,  George  Keith,  M.D.,D.p.n.,  Bensham  Lodge, 

West  Croydon. 
''''1888.  Oct.        Bridges,  J.  H.,  m.b.,  f.r.c.p.,  Tlie  Brambles,  Wim- 
bledon. 

''''1891.  Jan.       Bright,  Philip,  assoc.m.inst.c.e.,  2,  Newgate  Street, 
E.C. 

^'''  1888.  Nov.      Bristowe,  John  Syer,  m.d.,  f.r.s.,  13,  Old  Burlington 
Street,  W. 

^"''1889.  Apr.       Brodie,  John  Shanks,  assoc.m.ixst.c.e.,  Toivn  Hall, 
Wliitehaven,  Cumberland. 

^'^1889.  Mar.      Brooke,  Walter,  assoc.m.ixst.c.e.,  Albany  Build- 
ings, 39,  Victoria  Street,  Westminster,  S.  W. 

■"'1889.  Apr.      Brooke,  Williatu,  m.d.,  m.o.h.,  Shaw,  near  Oldham. 

""'  1892.  Jan.       Brown,  Arthur,  m.ixst.c.e.,  The  Guildhall,  Notting- 
ham. 

'-'  1892.  Oct.     fBROWN,  Edwin,  Local  Board  Offices,  Burgess  Hill. 
""1888.  Oct.       Brown,   AVilliam   Ibbs,   St.  MichaeVs    Avenue  and. 
Guildhall,  Northampton. 

""-1891.  Dec.       Bruce,   William,    m.d.,   ll.d.,   m.o.h.,   Dingwall, 

lioss. 
"''1888.  Oct.       Bryant,  Thomas,  f.r.c.s.,  05,  Grosvenor  Street,  W. 

"''1891.  Oct.       Buckingham,  Edward  de  \ ere.  Architect,  St.  John 
Street,   Winchester. 

^'"1888.  Dec.       Buckton,  Mrs.  27,  Ladbrol-e  Square,  W. 

"-^1891.  May.      Bullis,    AVilliam    Daniel,    Surveyor,  21,   I'^insbury 
Pavement,  E.C. 

""1891.  July.      BuLSTRODE,  Herbert   Timbrell,  m.a.,  m.d.,  d.p.h.. 
Local  Government  Board,   Whitehall,  S.W. 

''"1888.  Dec.     IBunten,  Charles,  care  of  W.  F.  Watkins,  S,  Park 
lioad.  East  Hill,  Wandsworth. 


Beg.        Date  of 
No.        Election, 

*''n890.  Apr. 

'"1892. 

May 

'^"1888. 
"•1890. 
"U889. 

Dec. 
Jan. 
Apr. 
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BrEDTVOOD,  James   Watson,  l.f.p.s.,  M.o.n.,   West 

Cottage,  Bourne,  Lincoln. 
BuKGEss,   iSamuel   Edwin,  assoc.m.ixst.c.e.,   Totini 

Hall,  Banburi/. 
BrRMESTEn,]Miss  E.,  13,  Stisse.r  Square, Hyde  Pari;  W. 
Burr,  Alfred,  f.r.i.b.a.,  85,  Gower  Street,  W.C, 
BrRTOX,  Samuel  Hubert,  f.r.c.s.,  M.o.n.,  50,  St. 
Giles's  Sti-eet,  Xortvich. 
"'1889.  Jan.     tBuRTOX, W.Kinninniond,  assoc.m.ixst.c.e.  Professor 
of    Sanitary    Engineering,    Imperial     University, 
ToTcio,  Japan. 
'^'1892.  June.    Button,  Fred  Smith,  assoc.m.ixst.c.e.,  Toim  JJall, 

and  13,  Palatine  Square,  Burnley. 
*"1889.  Feb.     tCAMPBELL,    Adam     Ilorsburgh,    assoc.m.ixst.c.e., 

Borough  Surveyor  s  Office,  Stratford-on-Avon. 
""1888.  Oct.        Campbell,    Charles,     Queen    Insurance    Buildings, 

Church  Street,  Sheffield. 
^''^888.  Oct.       Ca:hpbell,  Hon.  Dudley,  1,  Mitre  Court  Buildings, 

Temqile. 
*'''1889.  Mar.      Campbell,   Kenneth   Eindlater,  assoc.m.ixst.c.e., 

Borough  Engineer,  StocTcton-on-Tees. 
'^'1892.  Nov.       Caxtt,  AVilliam   Henry,   Surveyor,  40,   Cambridr/e 

Street,  Prosj>ect  Hill,  Tnnhridge  Wells,  Kent. 
"1888.  Oct.       Cablixe,  John,  assoc.m.ixst.c.e.,  i?oaj-c/  of  Worls, 

Leivisham.,  S.E. 
'""1889.  Mar.      Carltox,  George  Brody,  assoc.m.ixst.c.e., /uaV/^/on, 

Oal'  Hill  Road,  BecJcenham. 
'"1888.  Nov.      Carritt,  Ernest,  18  ^-  19,  Great  St.  Helens,  E.G. 
**'*'1892.  Eeb.       Carroll,   John,    m.b.,   cm.,    d.p.ii,,    m.o.ii.,    172, 
Station  Road,  Ilkeston. 
1892.  May.      Caws,  Edward  Isaac,  Sea  Vie^v,  Isle  of  Wight. 
"'1890.  Nov.      Chart,  Kobert  Masters,  J/i/f7(rt»j,  *S(o-rc//. 
"  1888.  Oct.       Chattebtox,  George,  m.ixst.c.e,,  4G,  Queen  Anne's 

Gate,  S.  W. 
*'1888.  Oct.       Ciiattock,  Miss  Frances  C,  Solihull,  Birmingham. 
"1888.  Oct.       Clarke,  James  Wright,   8,  Salcott  Road,    Wands- 

icorth. 
*'1888.  Oct.       Clarksox,  J.  W.,  m.r.c.s.e.,  l.r.c.p.l.,  c/o  Messrs. 
H.  S.  King  cj-  Co.,  Pall  Mall,  S.W. 
1890.  Oct.     tCLOTiiiER,  Samuel  Thompson,  Street,  Somerset. 
■""1892.  Apr.       CoALES,  Herbert  George,  assoc.m.ixst.c.e.,  J/a?-i-£< 

Harhorough,  Leicester. 
"'1888.  Oct.       Coates,  C!  f.r.c.p.,  10,  Circus,  Bath. 
*M888.  Oct.       Cock,   Frederick,    m.d.,   1,  Porchester  Houses,  Por- 

chester  Square. 
'"  1888.  Oct.       CoLLiNoniDOE,  W.,  m.a.,  M.D.,  n.i'.ii..  Port  of  London 

Satiitart/  Oflices,  Greenwich,  S.K. 
""1888.  Oct.       CoLLixsdx,  John,  !>(),  Cromwell  Road,  S.  W. 

"MSSa.    Oct.       tCoMHER,     P.     v.,     M.IXST.C.E.  IKELAXi),     Fairy     Hill, 

Bray,  Co.  Wicklotv. 
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1892.  Sept.  tCoxxAL,  Eben,  M.inst.c.e.,  49,  Kerrsland  Terrace, 
JliUhead,  Glasr/otv,  Lanark,  /Scotland. 

"'1888.  Oct.  tCooPER,  C.  H,,  assoc.m.inst.c.e.,  Local  Board 
Offices,  Wimbledon. 

""1888.  Oct.  CoopEK,  Erancis  A.,  assoc.m.tnst.c.e.,  c/o  H.  F. 
Cooper,  Sottim/Jutm  and.  Notts  Bank,  Neivurk. 

''"  1888.  Nov,      Cooper,  John,  jun.,  Crojidon. 

1889.  Jan.  tCoopER,  William,  32,  Cheetham  Street,  Cheetham, 
Manchester. 

1888.  Oct.        CoRBETT,    Joseph,    Borovfjh   Engineer,    Town   Hall, 

Salford. 
1891.  Nov.      CoRKE,  Cecil  A.,  l.e.c.p.,  m.o.h.,  72,  High  Street, 
Wem,  Shropshire. 
^^■^1891.  Dec.       CoR>-ER,  John,  543,  Cuyo,  Buenos  Ayres. 
'^■*^1892.  Mar.      Corxish,  William  Robert,  surg.-gex.,  f.r.c.s.,  c.i.e., 

Q.H.P.,  8,  Creswell  Gardens,  S.  W. 
"'1888.  Oct.       CoRSAN,  John  E.,  80,  Gray's  Inn  Road,  W.C. 
"H888.  Oct.       Courtney,   Major    D.    C,   e.e.,    22,    Collingham 

Gardens,  Kensinyton,  S.W. 
"'1889.  Oct.       Cow  AX,   Peter    Chalmers,  b.sc.    (edix.),    assoc.m. 

IXST.C.E.,  Countif  Survei/or,  Downpatrick. 
'n888.  Oct.       Coavtax,  Frank,  309,  Oxford  Street,  W. 

1890.  Oct.   tiCRAio,  G.  A.,  Camhridye  Villa,  Windermere. 

1888.  Oct.  Craxbrook,  the  Rt.  Hox.  Yiscouxt,  g.c.s.i., 
17,  Grosvenor  Crescent,  S.  W. 

1891.  Mar.  Craavpord-Eoe,  William  Alexander  f.b.c.s.e.,  ,S'?n-- 
yeon-Major  Indian  Mediccd  Service,  Benyal. 

1889.  June.  Cregeex,  Hugh  Stowell,  42,  Freelands  lioad,  Brom- 
ley, Kent. 

1888.  Oct.  tCRiMP,  W.  Santo,  m.ixst.c.e.,  f.G.s.,  London  County 
Council,  Spriny  Gardens. 

1891.  June.  Crisp,  James  Gregory,  10,  "■Esklee,"  Tiroli,  Chelten- 
ham. 

1888.  Oct.       Crombie,  James,  m.b.,  d.p.h.edix.,  Sidcnp. 

1888.  Oct.        Croavley,  Frederick,  Ashdell,  Alton,  Hants. 

1889.  Mar.  Cuff,  Robert,  m.b.,  m.r.c.s.,  M.o.n.,  28,  fivntriss 
Bow,  Scarhorovyh. 

1888.  Oct.     tCuRWEX,  John  F.,  51,  Hiyhyate,  Kendal. 
"'1890.  Mar.      Dabbs,  George  Henry  Roque,  m.d.,  m.r.c.s.,  m.o.ii., 

HviTifields,  Shanklin,  I.  of  \Vi(/ht. 
'"^888.  Oct.     tDARCH,  John,  74,  Sarsjiel'd  Boad,  Dalham,  S.W. 
"""1892.  May.      Dayis,    Alfred    T.,    assoc. m.ixst.c.e.,    ShirehaU, 

Shreivshnry. 
""1890.  Oct.     fD avis,  Neville  Brookes,  assoc. m.ixst.c.e.,  p.a.sfry. 

IXST.,  Water  Works  Office,  Leicester. 
""1888.  Oct.       Dawsox,  Charles  James,  Surveyor  to  the  Local  Board 
Barkiny. 
1888.  Oct.       Day,  Ernest,  f.r.i.b.a.,  5,  For eyate  Street,  Worcester. 

1892.  Oct.      tDAYE,  John,  117,  Arran  Street,  Boafh.  Cardiff. 
1888.  Oct.       Debenham,  F.  G.,  Cheshunt  Park,  Herts. 
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^"'1888.  Oct.  DE  Chaumont,  Miss  Anna  Kennedy  Francois, 
86,  Abinf/don  Road,  Kensington,   W. 

'^*1892.  Sept.  tDEXDY,  AV'illiam  Cooper,  p.a.s.i.,  Surveyors'  De- 
jJcirtinent,  Lambeth  Vestry,  Kenninyton  Green,  S.E., 
Surrey. 

""1888.  Oct.       Dexxis,  Nelson  F.,  Town  Surveyor,  West  Coives. 

^^"1891.  Dec.  Dextox,  Eardlev  Bailey,  b.a.,  m.inst.c.e.,  9,  Bridye 
Street,  Westminster. 

'"  1888.  Oct.  DE  SoLDENHOFF,  Eichard,  12,  Newport  Road,  Cardiff. 
'1892.  Apr.  DicKiNsox,  Thomas  Rusholiu,  assoc.m.ixst.c.e., 
Borouyh  Surveyor,  Hertford,  Herts. 

*'^1892.  Jan.  Dickixsox,  William  Gilbert,  l.r.c.p.,m.b.c.s.,d.p.h., 
1,  WimbJedon  Road,  Southjields,  Wandsworth. 

"*1889.  May.  Dixet,  Harry  Edward,  M.D.,  Woodyale,  Great 
Malvern. 

"^^892.  Sept.  fDixox,  Francis  Edward,  Local  Board  Offices,  Bamber 
Bridye  in  Walton-le-Dale ,  Lancaster. 

"-'1891.  May.  Dodd,  Peter,  assoc.m.ixst.c.e.,  Enyineer  and  Sur- 
veyor, Wandsworth,  S.  W. 

""1889.  Apr.  DoNOVAX,  Dennis  D.,  l.b.C.P.,  l.r.c.s..  Superinten- 
dent Medical  Offcer  of  Health.  City  of  Cork. 

^^^1888.  Oct.       DouLTOX,  James  Duncan,  Lrt»i6e=<7t. 

"'1891.  Jan.       Deaysox,  Walter  B.  H.,  2,  Neivyate  Street,  E.G. 

^''*1890.  Jan.  Drummoxd,  Edward,  M.D.,  m.e.c.s.,  d.p.u.camb.. 
The  Ivy  House,  Hampstead,  (3,  Piazza  di  Spayna, 
Rome). 

""1889.  Apr.  Eatox-Shobe,  George,  assoc.m.inst.c.e.,  Borough 
Enyineer,  190,  Edlestone  Road,  Crewe. 

^"1888.  Oct.       Ebuby,  Rt.11os.Loku,  Moor  Park,  Rickmanstvorth. 

'^'1888.  Oct.  EccLES,  Miss  Jane  Helen,  3,  Deans  Yard,  West- 
minster, s.  w. 

*"*1891.  Feb.  Edgk,  Frederic  James,  assoc.m.inst.c.e..  Public 
Offices,  Cleator  Moor,  Cumberland. 

"^1888.   Oct.        Elford,  John,  Borouyh  Surveyor,  Poole,  Dorset. 

'^^892.  June.  Elliot,  liobert  Henry,  m.b.lond,,  d.p.h.,  Moilras 
Medical  Service,  Madras. 

'^'1888.  Dec.       Emerson,  W.,  f.b.i.b.a.,  8,  The  Sanctuary,  S.W. 

""^892.  Mar.  Entwistle,  Henry,  Local  Board  Offices,  Swinton, 
Lancaster. 

*^°1889.  Jan.       Erichsex,  J.  Eric,  f.r.s.,  6,  Cavendish  Place,  W. 

^""1888.  Nov.  EvEiis,  Surg.-Ma.ioh  B.,  care  of  Messrs.  Watson 
Bros.,  27,  Leadenhall  Street,  E.G. 

•"'  1889.  Jan.       Faiirer,  Sir  T.  II.,  Bart.,  27,  liryaustonS(piare,W. 

""1892.  Mar.  Farrix(;t<)X,  William,  Town  Hall,  Jloyhuid  Nether, 
Vorlcshire. 

'-'1888.  Oct.  Fawcett,  William  Milner,  m.a.,  f.r.i.h.a.,  1,  Silver 
Street,  Candjrid(fe. 

""  1891.  July.  tiFELKiN,  Howard  Kiley,  23,  Brackley  Road,  Chiswick. 

'"1888.  Oct.       Fernie,  C.  W.  B.,  Kei/thorj>e,  Leicester. 

•''1888.  Oct.       Field,  Horace,  14,  Gnu/'s  Inn  S<juare,  W.C. 
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'-'1888.  Oct.       FisiiEB,  T.  J.,  50,  Thome  Road,  South  Lambeth. 
'-'  1892.  Sept.      Fletcueb,   AV alter    John,     f.u.i.u.a.,     Wimhonie, 

Dorset. 
"•^^1891.  Oct.  tJFLOvvEE,  Thomas   James   Moss,    Carlton  Chamhens, 

Baldwin  Street,  Brutal. 
'■^1888.  Oct.       FoRUE,    H.    C,    m.inst.c.e.,    4,    Gr-eat    Winchester 

Street,  E.C 
"^"1891.  May.      Fosbkoke,    G.    H.,    m.r.c.s.,   D.r.ii.,  m.o.u.,    The 

County  Hall,  Worcester. 
'-'1888.  Oct.       Foster,   lieginald    Le   ]^s'eve,   F.c.s.,   North   lioad, 

Droylsdon,  Ilanchester. 
'"1892.  Nov.      Fowler,     Alfred     Mountain,    m.ixst.c.e.,    1,    St. 

Peters  Square,  Manchester,  Lancaster. 
'"'1888.  Oct.       Frank,  Philip,  m.d.,  Cannes,  France. 
'^'1888.  Oct.       Fraser,    James,    m.inst.c.e.,    100,     Castle   Street, 

Inverness. 
■'■■1889.  Jan.       Fraser,   W.   J.,  assoc.m.inst.c.e.,  98,  Commercial 

lioad,  E. 
"'1888.  Oct.        Galton,  Francis,  f.r.s.,  42,  Rutland  Gate,  S.W. 
^''1889.  Mar.      Gakge,    Frederick    A.,    m.d.,    m.o.h.,    Faversham, 

Kent. 
'^"1892.  Oct.       Gay,    John,    m.r.c.s.,  l.r,.c.p.,  d.p.h.,   119,   U^jper 

Richmond  Road,  Putnei/,  S.W. 
''"1888.  Oct.     tGEEX,  Harr}',  Hillside,  Okehampton,  Devon. 
•^^"1891.  July.  tjGiBES,  Arthur  Gordon,  Surveyors  Office,  Midhurst. 
^""1889.  Dec.     tGiBSON,  Wilham,  Bonhay  Road,  Exeter. 
'"1889.  Jan.     fGiLBY,  Charles,  Bath. 
'^'1888.  Oct.        Gfi\.l,,D.,  Farleigh,  Weston-super-Mare. 
"'"1891.  Nov.       GiLLiLAND,    William    John,    Architect,    74,    Royal 

Avenue,  Belfast. 
•'■"1888.  Dec.       Gladstone,    J.   H.,    pii.d.,   f.r.s.,    17,   Pemhridye 

Square,  W. 
"'"1892.  Jan.       Glaister,   John,    m.d.,   d.p.ii.,   101,   Great  Russell 

Street,  W.C. 
^""'1888.  Dec.       Glen,  A.  W.,  33,  Davics  Street,  Berkeley  Square,  W. 
^'■'1890.  Mar.      Godfrey,  Eobert,  assoc.m.inst.c.e.,  Kiny's  Heath, 

Worcestershire. 
"'^1891.  Jan.       Going.  Jose})h  A.,  m.r.c.s,  b.a.,  u.o.ix.,  Fo.v  Bay, 

West  Fallcland  Islands,  South  America. 
'"'1889.  Nov.      Goodyear,    Herbert,    assoc.m.inst.c.e.,    Colchester, 

Essex. 
'"'1889.  Apr.       GiiANT,    Ogilvie,    m.b.,    c.m.edin.,    m.o.u.,    Queen 

Mary's  House,  Inverness. 
"■"'1892.  Feb.       Grantham,  Eichard  Fuge,  m.inst.c.e.,  Xorthumber- 

land  Chamhvrs,  Northumberland  Avenue,  S.W. 
'^''1888.  Oct.       Gray,  Alexander,  25,   Greenhill  Road,  Hamp.<itead, 

N.  W. 
"'1890.  Apr.       Greatorex,  Albert  Daniel,  Municipal  Offices,  South- 

hanipton. 
''■1892.  July.    tGREEN,  AV'illiam  Samuel,  Idridyehay,  Derby. 
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"""'1892.  Apr.      Gregsox,  John,  Assoc.M.iysT.c.E.,  WoodUne  House, 

PadiJiam,  Lancaster. 
""1888.  Oct.       Gkellier,  William,  f.r.i.b.a,,  6,  Queen  Annt's  Gate, 

S.  W. 
'^'1888.  Oct.       Groves,  Joseph,  b.a.,  m.d.,  e.g.s.,  Carisbrool-e,  Isle 

of  Wiijht. 
"*1890.  Jan.       Gruggen,    William,    D.P.H.,    11,    Montpelier   Boad, 

EaUnq,    W. 
"'1888.  Oct.       Hall,  E.  T.,  f.r.i.r..v..  57,  Moorgate  Street,  E.C. 
*-"  1891.  Mar.      ]I.vll,  AVatkin,  assoc.m.ixst.c.e..  Local  Board  Offices, 

CoUc'/e  Road,  Gt.  Crash)/,  Lancashire. 
*'*1891.  Jan.       Hamiltox,  Walter  M.,  m.d.,  450,  Liverpool  Road, 

Pa  t  r i croft,  Lancash  ire. 
^■^1892.  Mar.      Hamptox,  Willie  Thomas,  F.s.i.,  ShaTcespeare  House, 

Louqlihorounh,  and  Hotel  Street,  Coalville,  Leicester. 
'"1888.  Oct.       H.vxcocK,    Charles,    m.a.oxox,    2,    The    Cloisters, 

l^emple,  E.C,  and  Rvform  Club,  S.W. 
"'^1892.  Xov.      ILvBDWicKE,    William   Wright,   m.d.   St.   Andrews 

M  B.C. p.,  J. p.,  Medical  Officer  of  Health  for  Haru-ich, 

Stour  House,  Dovercourt,  Essex. 
•'"*1890.  Dec.       Hanson-,  John,  Victoria  Chemical  Worl-s,  Wahejield. 
'"'1889.  Mar.      Harding,  J.  R.,  m.inst.c.e.,  Epsom,  Surreif. 
*"1889.  Apr.      Hare,    C.   J.,   m.d.,    f.b.c.p.,   Bcrleley  House,    15, 

Manchester  Square,  W. 
*"''1889.  Mar.      Harpue,  William,  m.inst.c.e.,  Town  Hall,  and  197, 

Severn  Road,  Cardiff'. 
""1890.  Apr.       Haeris,  Arthur   Wellesley,  m.e.c.s.,  l.s.a.,  d.p.ii., 

M.O.H.,  Hi(/h  Street,  Southampton. 
*'*1888.  Oct.       H.\BRissoN,    Thomas    Harnett,     assoc.m.inst.c.e.. 

Central  Buildlni/s,  Sorth  John  Street,  fjiverpool. 
''"1892,  Xov.      Harrison,     William     Joseph,     assgc.m.inst.c.e., 

f.r.met.soc,  7,  Carteret  Street,  Westminster,  S.W. 
"U888.  Dec.       Harrold,  :Miss  C,   10,    Church  Road,  Ed</haston, 

Birminfjham. 
1891.  ]S'ov.      H.vsLAM,  Dryland,  Junr.,  p.a.s.i.,  17,  Friar  Stre,t, 

Readiuff. 
1888.  Oct.        Hasl.^M,  Lewis,  Ravenswood,  near  Bolton. 
"-'1891.  Apr.      Haslip,    George    Ernest,    m.d.,    m.r.c.s.,   l.b.c.p., 

D.P.II.,  3,  Southampton  Street,  Strand. 
'^^1888.  Oct.       Hayward,    C.    F.,    f.s.a.,    f.e.i.b.a.,    47,    Museum 

Street,  Bloomshurif,   W.C. 
"'  1888.  Oct.       Head,  Henrv,  Ihickinqham,  Old  Slioreham,  Sussex. 
"■'1889.  Feb.        Head,  Mrs."]!.,  BucL-im/ham,  Old  Shoreham,  Susse.v. 
'"1888.  Oct.        Hellyer,  8.  8tevens,  21,  Xenrastlc  Street,  Strand, 

W.C. 
*"^1889.  Mar.       IIeiihkrt,  Johnson,  l.r.c.p.,  3,   Belle    Vue  Terrace, 

Whith,/. 
"'M888.  Dec.       Hill,  Miss  F.  M.   Davenport,  25,  BeUize  Avenue, 

N.W. 
""1888.  Dec.       Hill,  Miss  K.  Davenport,  25,  Delsize  Avenue,  N.W. 
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'^^188U.  J;iii.       llnjL,Vea.viiOU,  G,  Pe7nhridt/e  Square,  W. 

"'1891.  Jan.       Hill,    Peof.    A.    Bostock,    m.u.,   d.i\u.,    m.o.h., 
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Ehuhurst,  Olton,  Binuiwjham. 
1888.  Oct.        Hill,  Samuel,  a.b.i.b.a.,  Ifj,  Jlmsell  Square,  W.C. 
"'*1888.  Oct.        lIiLL,  William  H.,  Town  Hall,  Kensington. 
"'"1891.  Oct.     tlliLLS,  Harry  James,  14,  Werrimjlon  Street,  Camden 

Toivn,  j\".  ir. 
""1892.  Feb.       HoBsox,  John  Morrison.  M.D.,  D.p.n.,  Croijdon. 
^''1889.  Mar.      Hodgetts,  E.  A.  Bvayley,  39,  liedcUff'e  Square,  South 

Kensington,  S,  IF.,  and  Agence  Dalziel,  50,  Hue  des 

Victoires,  Pans,  N.  W. 
'''1888,  Oct.       HoDGSOK,  Shadworth  H.,  45,  Conduit  Street,  W. 
1891.  July.      Hodgson,  William  James,  assoc.m.ixst.c.e.,  Uijh 

Pari:,  JSWn-  Ihjde,  Isle  of  Wight . 

1890.  Apr.       HoLBERTOX,  Henry  Nelson,  l.r.c.p.,  m.h.c.s.,  d.p.ii.. 
East  Moidsey. 

1888.  Oct.       Holmes,  Timothy,  m.a.,  f.b.c.s.,  18,  Great  Cumber- 
land Place,  W. 

1888.  Oct.       Holt,  H.  P.,  Assoc. m.ixst.c.e.,  f.g.s.,  The  Cedars, 
Didshurij,  Manchester. 

1891.  Nov.      HoLKOYDE,   John,    m.b.c.s.,   l.s.a.,    d.p.h.,   m.o.ii., 

Camden  House,  Chatham. 
^'''1889.  Mar.      Hoolet,  Cosmo  C,  assoc.m.ikst.c.e.,  The   Union 

Offices,  Barton-upon-Irwell,  Manchester. 
''^1889.  Nov.      Hooper,  Charles,  m.r.c.s.,  m.o.h.,  Aylesbury,  Buclcs. 
■'"1889.  Jan.  tJHouGHTOX,  John,  /'o^^^ar   lioad.  King's  Heath,  near 

Birmingham. 
'"1888.  Oct.       Howard,  E.,  84,  Upper  Whitecross  Street,  E.C. 
"^'1888.  Oct.       Howe,  George,  41,  Wiqmore  Street,  W. 
'"1890.   June.  tHov,  Peter,  7,  Park  Place,  Clarence  Gate,  N.W. 
'"1888.  Oct.     ■flivBBEii,¥vank,  S5,  South  Street,  Exeter. 
'■'"1891.  Oct.      fRvyT,  John 'W.,  Jlaindee,  JS'ewport,  Monmouth. 
•^'"1892.  Feb.       Hunter,    Alexander    H.,    Surveyor    and    Sanitary 

Inspector,  Oswestry,  Saloji. 
^"1888.  Dec.       Inglis,  Cornelius,  m.d.,  1,  Albert  Mansions,  Victoria 

Street,  S.W. 

1891.  Nov.      Ingram,  Matthew,  Manchester. 
1890.  May.      Itor-Moore,   T.,   Fairfield    Gold    Tops,   Newport, 

Mons. 

1890.  Nov.    tJAMES,  Arthur  Charles,  Borough  Surveyors   Office, 
Cambridge. 

""1889.  May.      James,  Charles  Alfred,  l.r.c.p,  m.r.c.s.,  d.p.ii.,  24, 

Cazenove  Road,  Stamford  Hill,  N. 
•^"1891.  Nov.       JouNSON,  Samuel,  m.d.,  cm.,  m.o.h.,  Siole-on-Trent. 

1892.  Apr.      Jones,    Charles,  m.inst.c.e.,  Local   Board,    Ealing, 
Middlesex. 

1891.  Oct.      tlvAT,  AValter  Robert,  Mount  Sion  House,  Bury. 

1889.  Mar.      Kempster,  AVilliam  Henry,  m.d.,  m.o.u.,  Oak  House, 
Battersea. 
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Apr. 

'""1892, 
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MEMBERS. 

Kexdell,   Daniel  Barton,  m.b.c.vxt.vb.,   ThornhUl 

House,   Walton,  Walrejield. 
Kennett-Baerixgtox,    Sik  Vincent    Hunter   B., 

65,  Albert  Hall  Jlansions,  Kensint/ton  Gore. 
Ken'wood,  Henry  E.,  m.b.,  l.r.c.p.,  d.p.h.,  f.c.s., 

1S9,  Adelaide  I\oad,  Hampstead,  X.W. 
■^KiLFOED,  Henry  Jame:?,  Borouf/h  Surveyor,  Ilkeston, 

Derbif. 
KlRBT,  Oscar  John,   E/i</iueer  and  Mana'jer  Water 

WorJcs,  Bath  If. 
KiRWAX,  SuEGEOX-^L\JOR  A.,   D.T.  II.,  St.  Lucia, 

^\'est  Indies. 
Kyle,  Thomas  W.,  m.d.,  d.p.h,,  m.o.h.,  Jleasham, 

Atherstom. 
Lact,  AVilliam  George,  82,  East  Hill,  Wandsworth. 
Laffax,  George  Bastable,  ASSOC.M,iysT.c.E,,   Local 

Board  Offices,  Queen's  Road,  Twickenham. 

LaIXG,  E..  >r,R,C.S.,  L.R,C,P  ,  F.E.MET.SOC,  M.O.H.,  29, 

Waterloo  Road,  Bhjth,  Xorthumherland. 
Latexder,  Charles  Henrv  Xalder,  2,  Ulster  Terrace, 

Rc'jenfs  Pari;  y.W. 
Law,      Herbert     Henry,     assoc.m.inst.c.e.,      17, 

Victoria  Street,  S.  W. 
Laavford,     George     Maxwell,     ASSOC,  m.ixst.c.e., 

M.soc.E.,  13,  Victoria  Street,  S.W. 
Lawrence,  Ed^in,  10,  Kensinqton  Palace  Gardens, 

W. 
Le  Geaxd,  a,,  12.5,  Bunhill  Row,  B.C. 
Lemox,   James,  m,ixst.c,e.,  f.e.i.b.a.,  f.s.i.,  f.g.s., 

Lansdowne  House,  Southampton,  (Palace  Chambers, 

Westminster). 
Leoxaed,  Hugh,  7.  Hanover  Srptare,  W. 
Le  Eossigxol,  Francis,  f.s.i.,  1,  Gresham  Buildiiu/s, 

Basini/hnll  Street,   E.C.,   (29,   Penn   Road    Villas, 

Camden  Road,  N.). 
Letts,  Thomas  Hollins,    185,   Earls    Court   Road, 

South  Kensinf/ton. 
Lewis,  Thomas  Laurence,   Enjjineer  and  Surveyor, 

St.  George,  Gloucester. 
LiX(JARD,  J.  Edward,  Rodney  Ch-ambers,  Derby. 
Little,    John     Fletcher,    m.b.,    m.r.c.p.,    m.o.h., 

GO,  WelbecL-  Street,  W. 
Llotd,  Robert  Samuel,  84  &  85,  Whitecross  Street, 

E.C. 
I^)A\E,   Joseph,    M.E.C.P.E.,  D.P.H.,  M.O.H.,  98,  Tres- 

sillian  Road,  St.  Johns,  S.E. 
LocKWooi),  Phillip  Causton,  m.ixst.c.e.,  1,  Gloucester 

Place,  Briifhton. 
Lowe,  Louis  J.,  Crts«.//a,  448,  Buenos  Ay  res,  Aryentiue 

Republic,  South  America. 
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^^'1889.  Jan.       JjOWB,  Mra.  Thomas,  Solihull,  Birminr/ham. 
'^''^1891.  June.     Lynde,    Frederick    Charles,   assoc.m.inst.c.e.,   25, 

Cross  Street,  Manchester,  (9,  Victoria  Street,  S.W.). 
""1888.  Oct.       Lyon,  AVashington,   85,    Asylum   lioad,    Peckham, 

S.E. 
'""ISSS.  Oct.       Macassey,  L.  Livinfrstnn,  m.inst.c.e.,  1,  Ploivden 

Buildinijs,  Temple,  E.C 
'""1888.  Oct.     ^Mackenzie,  F.   Morell,  m.r.c.s.,  l.s.a.,   10,  Hans 

Place,  S.  W. 
""1891.  Nov.      Mackenzie,  William  Leslie,  m.a.,  m.b.,  cm.,  d.p.ii., 

County  M.o.n.,  Castle  Douglas,  N.B. 
'"'1888.  Oct.       Mackey,  John  B.,  2,  Bouverie  Street,  Fleet  Street, 

E.C. 
^^'*]889.  Mar.      Macxamaea,   Charles  Edward,  l.k.q.c.p.i.,  d.p.h., 

95,  Stephens  Green,  Dublin. 
•■"'^888.  Dec.       McAkthue,  A.,  m.p.,  79,  Holland  Park,  W. 
""''1890.  Oct.       McBeath,   William,   m.a.,   m.d.,   d.p.h.,    7,   Flora 

Place,  Phjmouth. 
'""1888.  Oct.       McIntosh,  ZavaGS,  Duneevan,  Oatlands  Pari-,   Wey- 

bridf/e. 
"'-1888.  Oct,       McKte,  Hugh  Umsworth,  m.ixst.c.e.,  11,  Victoria 

Street,  ^Vestminster. 
'""1888.  Oct.       McMoRRAN,  Alexander,   Galloivay   House,  Carlton 

Road,  Putney. 
''^"1890.  Apr.       McNeill,  Eoger,  m.d.,  d.p.h.,  j.p.,  County  Medical 

and  Sanitary  Officer,  Oban. 
^"'1888.  Oct.     tMAGUiEE,  William  Eobert,  f.b.met.soc,  10,  Dawson 

Street,  Dublin,  (Town  Hill,  DalJcey,  Co.  Dublin). 
'"■•1888.  Oct.       Maltby,  Frederic  Thomas,  assoc.m.ixst.c.e.,  Sin-- 

veyors  Office,  Guildford. 
"'■^1892.  Jan.       Manley,  Herbert,  m.a.,  m.b.,  d.p.h.,  m.o.h.,  West 

Bromwich. 
'"^1890.  July.      Marsdex,  James  Aspinall,  m.r.c.s.,  l.s.a.,  d.p.h., 

M.O.H.,  Standish,  Wiyan,  Lancashire. 
'•'"'1892.  Oct.       Marsdex,    Kobert    Sidney,    m.b.,    d.sc,    f.r.s.e., 

M.O.H. ,     65,     Granye    2Iount,     and     Toivn    Hall, 

Birkenhead. 
■"^1888.  Dec.       Martixdale,  William,  10,  Seio  Cavendish  Street, 

W. 
'"'1888.  Oct.       Martix-eatj,  E.  H.,  f.r.i.b.a.,  30,   Weifmouth  Street, 

Portland  Place.  W. 
'"•■■  1888.  Oct.       Masox,  Hugh  II.,  m.r.c.s..  Abbey  Lodye,  Barl-iny. 
'''1889.  Nov.  tjMASSEY,  Joseph  Bennett,  64,  Burns  Street,  Burnley, 

Lancaster. 
'"*'  1892.  Feb.       Massie,  Frank,  assoc.m.ixst.c.e.,  f.s.i,,  f.r.met.soc, 

TetUy  House,  Wahvjield . 
'"■^1888.  Oct.       Mathews,  J.  Douglass,  f.r.i.b.a.,  f.s.i.,  11,  Dow/ate 

I  fill  E.C. 
^""1888.  Oct.     tMAWBEY,  E.  G.,  ASSOC.M.IXST.C.E.,  Borough  Engineer 

and  Surveyor,  Town  Hall,  Leicester. 
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^"1888.  Oct.       jNJelissenos,  G.  C.  A.  Melisurgo,  assoc.m.ixst.c.e., 

Palazzo  Cocozzo,  76,  Via  Poerio,  JS'aples. 
'"1888.  Oct.     tMETCALF,  John  W.,  31,  Tamworth  lioad,  AsUy-de- 

la-Zouch. 
"^1891.  Xov.      Metcalfe,  James,  5,  Nether  Hall  Road,  Doncaster. 
*°*1888.  Oct.       MiXEARD,  George  Edward,   f.r.u.s.,  70,  Philbeach 

Gardens,  Earl's  Court,  S.^V. 
"'*1892.  Oct.     tMiTCHELL,  Lewis,  79,  Scott  Street,  Glasgow. 
*"1891.  Dec.       Mitchell,    Robert,    Consultbuj  Sanitary  Enyineer, 

Cape  Toivn,  South  Africa. 
'°n888.  Oct.       :Mocaita,  F.  D.,  9,  Connauyht  Place,  W. 
-"'1888.  Oct.       Montagu,  Samuel,  12,  Kensington  Palace  Gardens, 

W. 
*^^  1892.  Mar.      Moore,  Albert,  m.s.c.i.,  l.r.c.v.s.,  f.i.c,  21,  Holcroft 

Pavement,  Fulliam,  Middlesex'. 
'"*  1888.  Oct.       MooEE,  J.  H.,  St.  MichaeVs  Lodye,  Bournemouth. 
^®"*1891.  Dec.      More,  James,  Jun.,  assoc.m.ixst.c.e.,  f.r.met.soc, 

49,  Orlando  lioad,  Cla/)hani,  S.W. 
"H890.  Mar.      Morgan,  AVilliam  Pringle,  15.a.,  m.b.,  u.cii.,  d.p.h., 

llardis  House,  Seaford. 
®^^  1891.  May.      Morgan,     "William     Barlow,     assoc.  m.  inst.  c.  e., 

Surveyor,  Weymou th. 
"'1889.  July.     MoRisoN,  John,  m.b.,  d.p.ii.,    Victoria  Street,   St. 

Albans. 
"'1891,  Oct.     tMoRLEY,  Edwin,  Town  Hall,  Walthamstow. 
'""1888.  Oct.     tMoRLET,  J.  G.,  ASSOC. M.ixsT.c.E.,  2'own  Hall,  Strat- 
ford, E. 
®"1891.  Jan.       Mourls,     Albert,     m.e.c.s.,    l.r.c.p..    Post    Office 

Ihiildinf/s,  Southend. 
""1892.  Kov.    JMoRRis,  "Griffith  John,   li.E.    Establishment,    Bar- 

budoes. 
'"1889.  May.     Morris,  Pryce  Jones  Langford,  m.r.c.s.,   l.r.c.p., 

M.o.ii.,  Halesworth,  Sxiffoll:. 
"°1888.  Oct.       MoL'AT.  E.  J.,  M.D.,  12,  Durham  Villas,  Kensington, 

W. 
'"1888.  Oct.       MouAT,  Surgeon-Geneeal  J.,  c.u.,  f.r.c.s.,  108, 

Palace  Gardens  Terrace,  W. 
"H888.  Oct.      MuMBY,  B.  H.,  m.d.,  d.p.ii.,  m.r.c.s.,  m.o.ii.,  Ports- 

inouth. 
'"1889.  Apr.      MuNCE,    James,    assoc.m.inst.c.e..     Town     llall, 

Belfast. 
'"1889.  Dec.      Munday,  Major  Henry,  2'.\,  Oak-ley  Square,  X.W. 
"*1889.  Apr.      MuRPiiY,    Francis   Henry    iSwiutun,    m.d.,    d.p.ii., 

Jioi/al  Arsenal,  Woolwich. 
'"1888.  Oct.       Nansox,   Tom,    9,    Park    Crescent,  Stock-well   Pari- 

lioad,  S.  W. 
'"1888.  Nov.      Nash,  Bkkjade-Suroeon  William,  M.D.,  18,  Victoria 

Street,   Westmister,  S.  W. 
'"1889.  May.     Nasmyth,    Thomas    Goodall,    m.b.,    cm.,    d.p.h., 

K.u.s.E,,  Cowdenbeath,  Fife. 


Reg.         Dale  of 
No.        Election. 

""1889.  Mar. 
■'"■1888.  Oct. 
"^892.  Oct.  1 

•^'"1888. 

Oct. 

■^■'"1888. 

Oct. 

■■^'n888. 
"•"•1890. 

Oct. 
Dec. 

"n888. 

Oct. 

^^"1888. 

Oct. 

"1 1889. 

May. 

'"^889. 

Mar. 

^■n890. 

Mar. 

'•-n892. 

July. 

"^1888. 
^^n892. 

Oct. 
July. 

^"1888. 

Oct. 

'^^  1889. 

Mar. 

'■^^892. 

Sept. 

■""1889. 
•^^'1888. 
^''^888. 
"M892. 

May. 

Oct. 

Dec. 

July. 

"» 1888. 
-^"1888 
"""1891 

Dec. 
Oct. 
Nov. 

''U892. 

Nor. 

^■''1892 

Dec. 

^'U888 

.  Oct. 

^'*1888 

.  Oct. 
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Nelson,  E.  M,,  llawjer  Hill  House,  Ealin//. 
Nelson,  George  H.,  TJie  Lawn,  Warwick. 
tjNEWMAN,  Keginald  AV^illiaru,  53,  Baramead  Itoad, 
Kent  House,  BecJcenham,  Kent. 
Newton,    Edward,    f.r.c.s.,    85,    Gloucester   Place, 
Ihjde  Pari;  W. 
tNicuoLS,  H.  Bertram,  assoc.m.inst.c.e.,  Grosvenor 
Chambers,  Corporation  Street,  BirmintjJiam. 
NiL'OL,  W.  E.,  Balloyie,  Aboyne,  Aberdeen. 
NuNN,  F.  C,  assoc.m.inst.c.e.,  Eustnor,  Sydenham 

Hill,  Surrey. 
Paoe,  Herbert  Markant,  m.d.,  b.p.ii.camb.,  m.e.c.s., 

16,  Prospect  Hill,  Medditch. 
Pagliaeuini,  T.,  21,  Alexander  Street,  Westbourne 

Park,  W. 
Parker,  G.  E.,  m.e.c.s.,  l.e.c.p.,  m.o.u.,  34,  Kiny 

Street,  Lancaster. 
Paekee,  John,  ASSOC.M.INST.C.E.,  42,  Dryden  Street, 
Nottinyham. 
tPAEKEE,    John,    ASSOC.M.INST.C.E.,    City    Enyiiuer, 
Hereford. 
Paekee,  John  Edward,  assoc.m.inst.c.e.,  Surveyor 

and  Sanitary  Inspector,  Lanchester,  Durham. 
Parkes,  Miss  P.,  8,  Grove  Itoad,  Surbiton,  S.  W. 
Parkin,  John  Eobert,  assoc.m.inst.c.e.,  Idridyehay, 

Derby. 
Paesons,    H.    Franklin,    m.u..    Local    Government 

Board,  Whitehall,  S.W. 
Partridge,  Thomas,  m.r.c.p.i.,  m.k.q.c.s.i.,  l.s.a., 

M.O.H.,  Stroud,  Gloucester. 
Pasteur,  William,  m.d.,  f.r.c.p.,  4,  Chandos  Street, 

Cavendish  Square,  Middlesex. 
Patten,  Charles  Arthur,  l.e.c.p.,  m.o.h.,  Ealiny. 
Pattinson,  S.,  Ituskijiyton,  Sleaford,  Lincoln. 
Peake,  Francis,  The  Waldrons,  Croydon. 
Pearse,  Thomas  Frederick,  m.d.,  f.e.c.s.,  m.e.c.p., 

D.P.H.,  12,  Norfolk  Street,  Southsea,  Hants. 
Peel,  Edmund,  Brynfys,  liuabon.  North  Wales. 
tPiiiLLiPSON,  Burton  R.,  Bayyot  Street,  Dublin. 
PiLLEV,  John  J.,  2,  Malfort  Itoad,  Denmark  Hill, 

S.E. 
Platt,  Samuel  Sydney,  assoc.m.inst.c.e.,  Borouyh 
Surveyor,  Town  Hall,  liochdale. 
jPoULSON,  Frederick   'Ihomas,  County  Sanitary  In- 
spector,  9,   Lime   Tree   Avemie,   TolUnyton  Street, 
Stafford. 
Powell,  George  Thompson,  Itotherwood,  Sydenham 

Hill,  (28  and  29,  St.  Swithins  Lane,  E.C.). 
Powell,  J.,  19,  Castle  Street,  Liverpool. 

FF 
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^"-1888.  Dec.       Priestly,  Mrs.  Eliza,  17,  Hertford  Street,  Mayfair. 
^'M8S8.  Oct.       Pritcuett,   G.    E.,    e.s.a.,    f.r.i.b.a.,    Oak-^'l/aU, 

Bishop's    Stortford,     (1,    Hanivaij    Place,     Oxford 

Street,  W.). 
-^"1888.  Oct.       PuLLAR,  Eobert,  .t.p.,  e.r.s.e.,  Tayside,  Perth. 
^"1888.  Oct.       PuLLix,  T.  H.  S.,  m.d.,  f.b.c.s.,  f.s.a.,  Sidmouth, 

Devon. 
*"1888.  Oct.        PuRXELL,     AY.    J.,     Vincent    Row,     Vincent    Street, 

Westminster. 
=^"1888.  Oct.       PuEXELL,  E.  W.,  Vincent  Boiv,  Vincent  Street,  S.W. 
^"1888.  Oct.       QuAix,  Sir  E.,  Bart.,  m.d.,  f.r.s.,  67,  Barley  Street, 

W. 
""1889.  Xov.  tjRADCLiFFE,  Joseph,  f.r.met.soc.  The  Waterworks, 

Todmorden,  Lancaster. 
^"^1890.  Nov.      Eadford,  John  Charles,  assoc.m.ixst.c.e., /Swri'e^yor, 

113,  High  Street,  Putiuy. 

^*'1888.    Oct.       tEADFORD,     W.    H.,    ASSOC. M.IXST.C.E.,     A.E.I.B.A., 

Pelham  Chambers,  Angel  Mow,  Nottimiham. 
*"1889.  Mar.    •^Eailtox,  James,  Town  Hall,  Lower  Edmonton. 
"*"  1890.  Apr.       liAiNGER,  Charles  Henry,  9,  Bath  Place,  Cheltenham. 
^"'1889.  Mar.      Eead.   Eichard,   assoc.m.lnst.c.e.,    City  Surveyor, 
Gloucester. 
1892.  Oct.       Eedman,  Eobert  Wilkins,  Borough  Surveyor,  Deal, 

Kent. 
1888.  Nov.      Eeyxolds,  Mrs.  Eussell,  38,  Grosvenor  Street,  W. 
"'1890.  Mar.       Eiiodes,  John  William,  7,  Mitre  Court  Chambers, 

I'emple,  E.C. 
'*"1892.  Apr.       Eichardsox,    "William,     m.d.,    bsc.p.ii.,    Lunatic 

Asylum,  Union  Mills,  Lsle  of  Man. 
'"1892.  Oct.     tEiDGWAT,  Ernest  Eeginald,  7.o>k/  PJaton,  Derh>i. 
*''J1888.  Oct.       EiDiXGS,  H.  Sadleir,  m.a.,  m.inst.c.e.,  Care  of  H.  S. 
King  4"  Co.,  65,  Cornhill,  E.C. 
1888.  Oct.       Egberts,  Erederick  F.,  m.d.,  102,  Harley  Street,  W. 
1890.  Jan.       Egberts,     Eichard     Lawton,     m.d.,     d.p.h.camb., 

M.R.C.S.,  L.S.A.,  liuabon.  North  Wales. 
1888.  Dec.       Egbins,  Edward,  22,  Conduit  Street,  W. 
1892.  Apr.       EoHiXSGN,  James,  assgc.m.ixst.C.E.,  County  Surveyor, 
Winchester,  Hants. 

1888.  Dec.       Ege,   Surgegn-Ma-tor,    E.   A.   H.,  17,    Whitehall 

Place,  S.  W. 
*"1889.  Apr.       Eggers,    George  Arthur,  m.r.c.s.e.,  l.s.a.,  m.o.h., 

404,  Commercial  lioad,  E. 
"'1892.  Oct.        E()S8,  Prrcival,  Assoc. .m.inst.c.e.,  Surveyor  to  North 

Burley  Load  Board,  Bradford. 
*'''1888.  Oct.       Egtii,  W.M.D.,  6,  Kaizer  \Vilhelm  Platz,  Dresden,  N. 
^"1888.  Oct.       Eussell,  Hon.  Lady  Agatha,  Pembroke  Lodge,  Rich- 

inowl  Parle,  Surrey. 
"•1891.  Nov.    tSAisE,  Alfred  John.  Stapleton,  Bristol. 

1889.  Mar.      JSandell,  Henry  W.  Adrian,  m.r.c.s.,  m.g.ii,,  Leigh- 
ton  Buzzard. 


741 


3G3 


253 


401 


4>«l 


MEMBERS.  451 
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No.        Election.  r,        -r,        t  j       • 

""'1892.  Feb.       Saunders,  Henry  Ingatton,   St.   Kegulus,   Aahers 

lioad,  Southampton. 
"'1889,  Mar.      Schofield,  Gerald,  m.b.c.s.,  l.e.c.p.,  d.pji.,  Durham 

Jloiise,  Bournemouth. 
^"•^1888.  Oct,        Scott,  Bowes,  Broadivaij  Chambers,  S.W. 
""1891,  Nov,       Scott,   Conway,  Executive  Sanitary   Officer,    Toion 

Hall,  Belfast. 
■*'"1889.  Mar.      Scott,    Huyh    Hamilton,    assoc,m.ixst,c.e..   Town 

Hall,  Hove,  Brighton. 
^"1888,  Oct,       Scott- Mokcbieff,  W,   D.,   m.i.m.e.,  86,   Neivman 

Street,  W. 
""1892.  Oct.       Scott,  Robert  Smith,  assoc.m.inst.c.e.,  Town  Sar- 

vei/or,  Bishop  Stortford. 
^"1888.  Oct.       ScRiVEX,  J.  Barclay,  m.e.C.s.,  95,  Oxford  Gardens, 

North  Kensington. 
"'1888,  Dec,       Searles-Wood,  Herbert  D.,  f.b.i.b.a.,  157,   Wool 

Exchange,  E.C. 
-"'  1889.  Jan.        Selby,  Prideaux,  Koroit,  North  Pari;  Croydon. 
"■'1889.  Mar.       Sellers,  William,  Junr.,  ^.J).,^i.o.n.,  Banlc  House, 

Radcliff'e,  Ma nchester. 
"n889.  Mar,      Siiadwell,   St.    Clair  B.,  l.b.c.p.,  m.b.c.s.,  M.o.n., 

Lynhurst,  Walthamstow. 
""  1889.  Mar,      Shaav,  Charles  Knox,  l.r.c.p.,  m.r.c.s.,  19,    U^iper 

Wimpole  Street,  W. 
"'1889.  Apr.      Shaw,  Josephus,  m.r.c.s.,  l.s.a.,  M.o.ii.,  151,  Zroiw/- 

Eoad,  Eotherhithe. 
•"'  1891.  Oct.       Shelboubn,  Michael,  Architect  and  Surveyor,  Belvoir, 

Grantham. 
"'•1891.  Nov.       Shimeld,  James,  l.b.c.p.  and  s.e.,  m.o.h.,  Salisbury 

House,  llford. 
""  1889.  Mar.      Shibtliff,  Edward  Matthew,  m.d.,  m.o.h..  Elm  Side, 

Kinriston-on-Thames. 
""1889.  Jan.       Sho/e,   Isaac,   assoc.m.ixst.c.e.,  Gt.   George  Street 

Chambers,  S.  W. 
-""1888.  Oct.       Shoxesmith,  John  Henry,  i¥io/.%rt<^  rbrl-. 
•'"M888.  Oct.       SiLLAE,  W.  C,  St.   James'  Lodge,   Kidbroohe   Parle 

lioad,  Blacl-heath,  S.E. 
"'1888.  Dec.       SiMPSOJf,  William  John,  m.d.,  d.p.h.camb.,  Health 

Officer,  Calcutta. 
•'"'  1888.  Oct.       Siobdet,  James  Lewis,  m.b.,  f.b.c.p.,  Mentone,  Alpes- 

Marltimes,  France. 
^""1888.  Oct.       Skrixe,  Henry  Duncan,  Claverton  Manor,  Bath. 
""1889,  June.ttS.MiTH,  Charles  Chambers,  Surveyors  Office,  Dalton- 

in-Furness. 
''"1892.  Jan.       S.mitii,  James  Dear,  m.d.,  d.p.h.,  16,  Xehon  Eoad, 

Southsea. 
'"1892.  Mar.      Smitu,  John,  assoc.m.ixst.c.e.,    County  Surveyor's 

Office,  Ballinasloe,  Galway. 
"''1888.  Oct.       Smith,  Percival  (Gordon,  f.b.i.b.a.,  Ilighjield,  stone- 
bridge  Park,  Willcsdtn. 
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Ko.        Election. 

"'"ISSti.  Oct.        Smitu,  E.  W.,  Mount  liundell,  Hurlorne,  Binninij- 

haiii. 
-"^^1888.  Oct.       Smith,  Thos.Fredk.  H.,  f.e.c.s.,  l.s.a.,  FarningJiam, 

Kent. 
"'1889.  Feb.       Smith,  T.  Y.,  Ill,  Grosvenor  Boad,  S.W. 
"'1892.  Sept.     Smith,  Urban  A.,    assoc.m.ixst.c.e.,   2,     Vicioi-ia 

JUonsions,  IVestm  inster. 
*"1889.  Jan.       S>-ell,  Alfred,  W.,  a.h.i.b.a.,  1,  Pari-  Boa d,  ^V^m- 

bledon. 
'''1889.  Apr.      SoLTHAM,  Arthur,  assoc.m.ixst.c.e.,  60,  Old  Toivn, 

Clajiham. 
*'*1888.  Oct.       Stai>thobpe,  W.  Waters,  m.d.,  d.p.h.edes'.,  Salt- 

huni-by-tht-Sea. 
'"1892.  Sept.   fSTAXBrRY,  W.  H..  Boifal  Enfjineers  Office,  Freetmi'n, 

»Vitr;-fl  Leone.  W.  Cuast  of  Africa. 
^'^1888.  Oct.       Stansfield-Bevx,  J.,  e.e.i.b.a..  District  Siu-veijor, 

Brad  ford-on- A  iO)i . 
"M889.  Apr.      Steel,  William D.,  m.d.,  si.o.u.,-d.v.ii., Xi-ville Street, 

Aberr/avennif. 
*'^  1889.  Mar.      Steetes,  George  Walter,  b.a.,  m.d.,  m.o.h.,  53,  Farl- 

Jield  Boad,  Liver^tool. 
-•^1888.  Oct.       Stephexsox,     J.     Gurdon    L.,    assoc.m.inst.c.e., 

M.I.M.E.,  F.G.S.,    6,   Drapers    Gardens,    B.C.,    (14, 

JJaariila  Gardens,  yottinr/  JliU,  IT'.). 
'"-1890.  Oct.       Stevens,  Joseph   Wallace,  BeJph,   Whitivell,   near 

Chesterjield. 
-"1888.  Oct.       Steaensox,  Thomas,  M.D..  45,  G^'Vi-7ja?H  Boad,  S.W. 
*"18S9.  Mar.      Ste-nvart,  Alan,  Alahlon,  Esse.v. 
*"1889.  Jan.       Stiff,  Ebenezer,  London  Potteni,  Lambeth. 
^'■■'ISSS.  Oct.       Stone,  W.  II.,  Lea  Pari;  Godalmimj. 
■■''*1888.  Oct.       Street,  William  C,  a.b.i.b.a.,   assoc.inst.c.e.,  7, 

Victoria  Street,  Westmi)ister,  S.W. 
"'1888.  Dec.      Sudeley,  Eight  Hon.  Lord,  7.  Buclim/ham  Gate, 

S.  W. 
*''1889.  Jan.     tSwAiNSON,  John  Henry,  m.s.a.,  assoc.m.inst.c.e.,  59, 

Jlojie  Street,  ^S're.vJla in . 
*'n8S9.  Jan.     fSwAN,  Harold,  114,  Trinitif  Boad,  Upper  Tootintj. 
"''1888.  Dec.       Savinbubne,    C.    A.,    Belt/rave  Mansiom,    Grosvenor 

Gardens,  S.  W. 
••"1891.  Dec.       SwiNNERTON,  Eobert  Allen  William,  assoc.m.inst. 

C.E.,  M.I.M.E.,  Bolarum,  Delkan,  India. 
"'1889.  Mar.      Sykes,  Matthew  Carrington,  l.r.c.p.,  m.r.c.s.,  d.p.h., 

Barnsleif. 
■■'■"1888.  Oct.      tlATTERSALL,  W.,  90,  Arden  Terrace,  Accriiujton. 
"■''1888.  Oct.       Tayi.ob,  Charles,  m.e.cs.,  l.s.a.,  3,   T^orraine  Boad, 

J/oHouaif,  JS\ 
"'1889.  Jan.       Taylor,  Wm.  Fredk.,  m.d,,  m.r.c.s.,  l.s.a.,  Brisbane, 

Queensland. 
*"1888.  Oct.       Teale,  T.  Pridgin,  m.a.,  m.u.,    f.r.c.s.,  f.r.s.,  38, 

CooJcridye  Street,  Leeds. 
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'■^"1892.  Oct.       Ti[o:\fAS,  John,  assoc.m.in'ST.c.e.,  Engineer,  Swamen 

U.S.A.,  14,  Finshurij  Terrace,  Swansea. 
^■^^  1888.  Oct.       Thomas,  Walter,  assoc.m.ixst.c.e.,  Castleknoivie,  ami 

l^oivn  Hall,  Dover. 
"'"'1888.  Oct.     tTiioMAS,  W.  E.  C,  assoc.m.ixst.c.e.,  '' Crimjallf,'' 

^eath. 
*"1891.  Mar,      TnoMPSOX,  George  William,  assoc.m.inst.c.e.,  30, 

Wood  Vale,  Forest  I/ill,  S.E. 
^"1889.  Feb.       Tiiompsox,     Thomas     William,    l.r.c.p.,     m.r.c.s., 

D.P.ii.,M.o.n.,  Med.Inspr.,  Fjocal  Government  Board, 

S.W. 
"H890.  June.  tTnoMsox,  Gilbert,  7o,  Bath  Street,  Glasf/oiv. 
^'"1888.  Oct.       Thorneycroft,    Liect.-Col,,    Tettenhall    Toiver.'i, 

Wolverhampton. 
-^^888.  Oct.        TnoRXLET,  J.  E.,  Lrindon,  Biclcenhill,  Binnimjliam. 
""1890.  Jan.       Thresh,  John  Clough,  m.b.,  b.s.,  d.sc,  f.i.c,  f.c.s., 

M.o.n.,  Chelmsford. 
"'1889.  Jan.       Thrixg,    Eight   IIox.    Lord,    k.c.b.,    f.r.g.s.,   5, 

Queen's  Gate  Gardens,  S.  W. 
"'^889.  July.      Thursfield,  W.  X.,  m.d.,  iv.p.h.,  m.o.h.,  Shreu-s- 

hurif. 
^"^888.  Dec.       Titmas,  William,  34,  Grafton  Street,  W.C. 
^"1892.  Feb.     JTowxsexd,   John  Walter,    ''We^idreda,"   Lancaster 

Road.  Wiinhledon. 
-"H888.  Oct.       Trayers,  William,  m.d.,  f.r.c.s.,  2,  Phillimore  Gar- 

d.ens,  W. 
"n888.  Dec.       Tbew,  J.  Fletcher,  12,  Clarence  Street,  Gloticester, 

(22,  Broad  Street,  Bristol). 
^*"*1888.  Oct.       Tyxdale,  Walter  ClifFord,  assoc.m.ixst.c.e.,  i/or«e 

Guards,     Whitehall,   S.  W.,    (St.    Stephens   Road, 

Ealing). 
'^H889.  Mar.      Ux'derhill,  A.  S.,  m.b.,  b.a.,  m.b.c.s,,  d.p.h..  Great 

Bridf/e,  Tipton 
""'1888.  Oct.       Valox,  AVilliam  A.,  assoc.m.ixst.c.e.,  140,  Tenqde 

Chambers,  Temple  Avenue,  B.C. 
*'"'1892.  ^lar.      Yerdox,    4L    AValter,    m.d.,    f.r.c  s.,   m.OiH.,    -47, 

Brixton  Hill,  S.  W, 
""'1888.  Oct.       Wakefield,    Miss    E.    M.,    Broughton,    Lmgdon, 

Ruqely. 
•"'■'1888.  Oct.       Wallace,  William,  27a,  Old  Bond  Stt^et.W. 
'""1890.  Oct.   tJWALLis,    Arthur  Gray,  Care  of   West  of  Scotland 

Sanitary    Association,     75,      St.      George's    Place, 

Glasgow. 
^^'1888.  Oct.       Wallis,  H.  Sowerby,  f.b.met.soc,  2-5,  Xorthwood 

Road,  Hir/hf/ate,  JS^. 
='•■'1890.  Apr.       Wallis,  Isabel  White,  49,  Clifton  Hill,   St.  Johns 

Wood,  N.  W. 
'""'1892.  Apr.      Waltox,  Rienzi  G.,  m.ixst.c.e.,  2,  Lexham  Gardens, 

Kensington,  S.  W. 
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«"1S91.  Dec. 
"■1889.  Jan. 
='**1888.  Xov. 
'"1892.  ^■ov. 


<«n890.  Nov. 
""1891.  Nov. 


"'1888. 

='•'^888. 

^^889. 

"'n888. 

""1888. 

'<"1888. 

""1892. 
^"1891. 

"n889. 

"'1892. 


$23 


1889. 


"■'1892. 

"■••1888. 
"■I8i»2. 

•^"1892. 

"n888. 

"'1888. 

"U888. 
»•'  1888. 
♦•^1889. 


Dec. 

Oct. 

Apr. 

Oct. 

Oct. 

Oct. 

June, 
Dec. 

Dec. 

Oct. 

Apr. 

June. 

Oct. 

Oct. 

Jan. 

Oct. 

Oct. 

Oct. 
Nov. 
Mar. 


MEMBERS. 

TN'abd,  Arthur  "U'.,  Lishtnii,  JJerton  Boad,  SoufJisea. 
"W'atso^",  John  Duncan,  ASSOC.  ir.i>" ST. C.E.,   Couhti/ 

BuUdinffs,  Aherdem. 
"Welch,   Henry,  m.d.,   b.sc,   d.p.h.edln.,  Sheffer- 

Jands,  Hidton,  Lancaster. 
"W'ells,  Sie  T.   Spencer,   Baet.,  m.d.,  r.R.c.s.,   3, 

Upper  Grosvenor  Street,  W. 
AA'etwax,  "William  Albert,  m.e.c.s.,  l.s.a.,  Medical 

Officer  of  Health  for  Bridlington,  9,  Prospect  Street, 

Bridlington  Quag,  i'orlshire  (East  Hiding). 
"V\'heelee,  Charles,  12,  Dovecote  Villas,  Wood  Gretn. 
"U'hitakee,   "William,  b.a.,   f.b.s.,   f.g.s.,  33,  East 

Parle    Terrace,  Southampton,   (28,  Jo-vupi   Street, 

S.  W.). 
t"WHiTCOMBE,    Arthur,    48    ^-   50,    Uouland    Streit, 

Fitzroy  Square,  IT. 
"White,  AA  illiam,  f.s.a.,  f.e.i.b.a.,  30a,    Wimpole 

Street,  W. 
"WiGHT^vicK,  Fallon  Percy,  m.b.,  m.e.c.s.,  l.b.c.b., 

D.P.H.,  St.  John's,  Horsleydoivn,  S.E. 
AViLKiysox,  W.  B.,   SoHhumherland  Street,   Xeiv- 

castle-on-Tyne. 
iWrLKLSSOX,    William,    Town    Hall,   Salford,    (20, 

Aldren  Street). 
A\'ieliams,  C.  Theodore,  m.a.,  m.d.,  f.e.c.p.,  f.b.met. 

soc,  2,  Upper  Brook  Street,  W. 
AVilliams,  Owen,  Surveyor,  Aberdare,  Glamorgan. 
Williams,  Eoscoe  A.,  m.d.,  State  Board  of  Health, 

Olathe,  Kansas,  U.S.A. 
"Williams,  AVilliam,  m.a.,  m.b.,  d.p.h.oxox,  m.e.c.s., 

l.s.a. ,  2,  Southjitlds,  iJolgelly,  South  Wahs. 
tWiLLlAMS,   "William    Iltyd,    Pentreguithcl,   Aberga- 
venny. 
"Willis,  George,   l.f.p.s.g.,   m.o.ii.,   Clifton  House, 

Baillieston ,  Glasgow. 
AN'iLLis,  John,  Frances  Boad,  Windsor. 
t Wilson,  J.  B.,  Court  House,  Cochtrmouth. 
tWiLSOx,  John  Allen,   18,  Rodney  Terrace,  Chelten- 
ham. 
WiNDLE,  Jabez  Davenport,  m.e.c.s.,  l.b.c.p.,  m.o.ii., 

Chippeidiam  Lodge,  Southall. 
"WlTllEHS,    J.    B.    Mitchell,    f.e.i.b.a.,    73,    Surrey 

Street,  SheJJield. 
ft  Witts,   J.    W.,    m.s.e.,    Borough    Engineers  Office, 

Leeds. 
Wood,  Jacob,  Highbury  Park,  N. 
Wood,  William,  m.d.,  99,  Harley  Street,  W. 
Wckjdmax,  John,  m.d.,  F.R.C.S.,  m.o.ii.,  Southemhay, 

Extter. 
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"'  1888.  Oct.       WooDWABD,  Edward  Francis,  43,   Southwell  Street, 

Bristol. 
■"'1889.  Jan.     tWoEXii,  John  Edward,  assoc.m.ixst.c.e.,   f.r.met. 

soc,  Coomhes  Croft  House,  Hijh  Road,  Totttuham. 
'"1888.  Oct.       Wyndii.vm,  Ret.  Francis  M.,  m.a.oxon,  St.  Mary  of 

the  A'lujels,   Westmoreland  Road,  Baysivater. 
""'  1888.  Oct.        YuiLL,  W.,  assoc.m.INST.C.e,,  3,  Fcnchurch  Avenue, 

E.G. 


ASSOCIATES    (Assoc.  San.  Inst.) 

t  Marked  thus  have  passed  the  Exammation  of  the  Institute  for  Inspectors  of  Nuisances. 

'  1888.  Oct.      t Abkams,  Henry,  5,  Westmoreland  Road,   Bromley, 
Kent. 

''■■"'  1892.  Sept.    JAcKEENLEY,  Joseph,  Brovghton  Road,  Slcipton,  Torh. 

'■'■'1889.  Nov.    JAdams,  Albert  E.,  Local  Board  Offices,  Wood  Green. 
"1888.  Oct.      JAdams,  H.  J.,  13,  Salcott  Road,   Wandsworth  Com- 
mon S.  W. 
"  1SS8.  Oct.       Adams,  Miss  Rose  (Ladies'  Sanitary  Association), 
22,  Berners  Street,  Oxford  Street,  W. 

"^"1892.  Nov.    JAllen,  Thomas  Holtaii,  Stumpshaw,  Norfoll: 

*"1889.  Jan.     JAllen,  William  Henry,  22,  Moira  Street,  Cardiff. 

''"  1890.  Nov.     +Amor,  Alfred,  Octagon  Chambers,  Ndson  Street,  Bath. 
H888.  Oct.     JAmor,  Daniel  C,  '■  Beaidieu,"  The  Polygon,  SoutJi- 
ampton. 

"'"1892.  Oct.     JAnderson,  George  Hart,  33,  Borough  Road  West, 
Middleshorough. 

^'"1889.  May.    ^Anderson,  Tom,  32,  Harrington  St}-eet,  Ha mp)stead 
Road,  A'.  W. 

'■■*1S92.  Feb.     t Andrews,  Daniel  James,  Court  House,  Marylehone. 

'"'1890.  July.      Annett,  AVilliam  Fenn,  5,  Church  Street,  Kensington. 

'*"  1892.  Feb.     JAnthony,  Frederick  Joseph,  33,  Yattan  St.,  Brom- 
ley, E. 

""1892.  Sept.    JArmitage,    Fredk.  Lincoln,    Upper   Spring   Street, 
Huddersjield,  Vorlc. 

'^"1892.  Sept.    JArmitage,  T.   Albert,  South  Parade,  Huddersjield, 
York. 

'""1891.  Apr.     JAsiiDOWN,   Thomas,  22,  Charlivood  Street,  Pimlico. 
S.  W. 

"'  1892.  Feb.     JAtiiey,  Frederick,  47,  Penge  Road,  South  Norwood. 

*"''1892.  June.  JAtkins,   Benjamin,   31,  Russell  Street,  Leamington 
Si>a. 
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'"1892.  May.    iAtkixs,  Robert  William,  32,  Holmtvood  Boad,  South 

yorirood. 
'^'1892.  May.      Atkixsox,    Thomas    Appleton,  Sanifanj  Inspector, 

Ddrlinr/ton. 
*'^1892.  June.      Atteidge,  Henry  L.,  Sanitary  Engineer,  Sea  Point, 

Cope  Toicn,  South  Afnca. 
"^1892.  Feb.     lAYLirFE,  Cbarles  "William  Loveless,  Vine    Cottage, 

Ascot. 
^"''1889.  July.    JBailet,  William,  74,  WUmsJoiv  Boad,  Withington, 

JlancJiester. 
"'1889.  June.  tBAiXTOX,  John,  ScvntJiorjH,  Doncaster. 
'*U889.  Apr.       B.vKER,  AVilliam,  mem. soc. arts,  1,  Chetwiind  Boad, 

Laivrence  Boad,  Sovthsea. 
"'1892.  Feb.     iBaker.  "William   Kirkham,  The  Infectious  Hospital^ 

Mill  Boad,  Camhridge. 
"'1892.  Sept.    JBaldwix,     Parkinson,      FarnhiU,     Kilduich,      ina 

Kei'/hle'f,  Yorkshire. 
^"1890,  Feb.     IBalster,"  Herbert,  Toivn  Hall,  Margate. 

'1888.  Oct.        Bam  LETT,  Adam  Carlisle,  Thirsl;  Yorkshire. 
"'*1889.  Jan.     iBarfoot,    James,    100,    Brook   Street,   Kennington 

Bond,  Lambeth,  S.E. 
*1888.  Oct.     jBarrox,  John,  81,  Landor  Boad,  StocJcu'ell,  S.W. 
"1891.  Feb.     JBartlett,  William  John,  50,  Ciimming  Street,  B.C. 
■^1888.  Oct.     tBASCOMBE,  H.  C,  WaUasey  Local  Board,  Egremont, 

Cheshire. 
"'1889.  June.  JBassett,  William  Joshua,  IG,  Elizabeth  Street,  Eaton 

Square,  S.  W. 
'1892.  June.   JB.\tes,  Matthew,  Local  Board  Offices,  Bromleg,  Kent. 
**'1890.  Apr.     JBaxter,  Frank  E.,  374,  Kennington  Boad,  S.E. 

'1888.  Oct.     tB^XTER,  John,  374,  Kennington  Boad,  S.E. 
"U889.  Jan.     jBece:,  William  Coker,  Hastiivis. 
*'*1891.  Dec.     JBeecii,  James,  Ivg  Cottage,  Brownhills,  Tumtall. 
'"1889.  June.   JBiRCii,  John  Ernest   William,  107,   Cobden  Boad, 

South  Xoru'ood,  S.E. 
*'"1892.  Jan.       Bird,  Sidney  James, /T.  J/.  Convict  Prison,  Portland, 

Dorset. 
='■''1890.  May.    JBird,    William   Frederick,    The   Island,   Midsomer 

Norton. 
"nS90.  July.    :Bisiiop,  William  F.,  8,  Francis  Place,  Xine  Tree  Hill, 

Bristol. 
'"1888.  Oct.     t Black,  Andrew  E.,  57,  Academif  Street,  Inverness, 

y.ii. 

'1891.  May.  tBLACKMW,  Henrv,  Catsfield,  Battle. 

'1888.  Dec.  Blake,  E.  T.,  m.d.,  47,  Segmour  St.,  Hyde  Pari;  W. 

'1891.  Mar.  ^Blake,  H.  K.,  1,  Victoria' Boad,  Stroud  (rreen,  N. 

'1889.  June.  Bland,  William,  420,  Liverpool  Boad,  J'atrlcroft. 

1H92.  St-pt.  tBoLTOx,  Joseph,  \'i,  Cambridge  Terrace,  Otlcg,  Yorl. 

1890.  Jan.  tBoVD,  William   Henry,  St.    Giles  Board  of   Works, 
llolborn,    W.C. 

'1888.  Oct.  iBosTEL,  (J.  Stanford,  18,  Duke  Street,  Drightwi. 
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"^1891.  Apr.     iBoURNE,  Edward,  2oG,  Jfiyh  Street,  Cheltenham. 
'""1889.  Jan.      JBoyey,  AVilliam  T.,  Acton,  W. 
^*"*1889,  Julv.    jBowYER,  Harry  Pavid.  ParTc  Street,  Sloufjh. 
"1888.  Oct.      jBcncE,  ^\.,  117,  Hifjh  Street,  Poplar,  E. 
"1888.  Oct.       Boyd,  Kicbanl  Wade,  105,  Neiv  Bond  Street,  W. 
^^'■1891,  Mar,    JBr.vley,  Francis,  18,   Woodhine  Avenue,  Leicester. 
"'"1892.  June.   jBuamham,    William,   Fern  Cottarje,   Market   Street, 

Clajf  Cross. 
''1888.  Oct.        Breeze,  John,  Pay nton  Lodr/e,  WelUn'iton,  Salop. 
"1891.  Feb.     JBiaxDLE,  Thomas,  12,  Ashfield  Road,  Cliorle;/. 
'^1888.  Oct.        Broad,  Clement  B.,  Stamford  Brook  Lodge,  Ravens- 
court  Parle,  W. 
""1891.  Apr.     jBroadhead,  S.,  24,  St.  James    Street,  Ilumherstone 

Gate,  Leicester. 
"'1890.  Noy.    iBrook,  John,  Albany  Place,  Stratford-on-Avon. 
"'1890.  Nov.       Broughtox,  Thomas,  Garston,  near  Liverpool. 
"'  1891.  Apr.    JBrowk,  George  William,  Serg.-Ma.i.  E.E.,  3,  Marie 

Hill  Villas,  Cheltenham. 
'"1891.  Feb.     JBrowx,  Jolm,  s,  Paddock,  WJiithy. 
•'"''1892.  May.    tBrown,    Eeginald,    Local    Board,     Office,    Ealing, 

Middlesex.'. 
'"1892.  May.    JBrowx,  Kobert  Frederick,   130,  Devonshire  Street, 

Mile  End. 
"'1892.  May.    tBrowx,  Eobert,  Jiin.,  44,  St.  Ann's  Hill,  Wands- 
worth. 
'U888.  Oct.     tBrowx,    E.    Eailston,    1,   Blenheim   Terrace,   Brid- 
lington Quay,   Yorkshire. 
"1888.  Oct.      tBrowx,  W.  E.,  19,  Havelock  Road,  Hastings. 
"^1890.  Jan.     JBryax,  George  John,  4,  South  Norwood  Hill,  S.E. 
''"1892.  Jan.     JBryax,    Joseph    James,    27,    Oxford    Street,     Old 

Trajford,  Manchester. 
*"1891.  June.   JBubb,  John  Thomas,  1,  James's  Parade,  Bristol. 
'"1888.  Oct.        BiciiAX,     W.     Baton,     Fairyknowe,      Camhuslang~ 

Lanarkshire,  X.B. 
^"1888.  Oct.       'BvcK.ER.iDu.E,^Vii\\ev,  O.Alexander  Street,  Westhourne 

Park,  W. 
"'1888.  Oct.     JBuGLER,  W.  J.,  Alpha  Hoxise,  Putney. 
""1888.  Dec.       Burx,  Robert  G.  N.,  24,  Charing  Cross,  S.W. 
-'1888.  Oct.       BrRROUGUS,  S.  M.,  Snow  Hill  Buildings,  E.C. 
'"*1889.  Oct.     tBuRSCOCGH,  Frederick  Peter,  42,  Belmont  Avenue, 

Blackpool. 
"'1892.  Feb.     JBurslam.  Eandle,  Congleion,  Cheshire. 
"^891.  Apr.     JBURTOX,  W.  H.,  59,  Avenue  Road,  North  Finchley. 
'"'1892.  May.   JButciier,  Charles  Ernest,  17,  Circus  Road,  St.  JoJias 

Wood,N.W. 
'■n889.  Mav.    JBl-tlaxd,  E.  J.,  Vestn,  Hall,  Mount  Street,  W. 
''"1891.  Mar.    Jlk-Ti.ER,  Walter,  Fareham,  Hants. 
-''■'1890.  Apr.     jBlTTERWORTii,    Arthur,    Board   of    Works,    Ma.vey 

Road,  Plumstead. 
'"1889.  Feb.     iBuxxox,  Anthony,  Carisbroke,  Isle  of  Wight. 
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■-*'1890.  Feb.     JCallawat,  Albert  Henry,  Grosvenor  Villa  Evesham 

Place,  Strat ford-on- Avon. 
''*1892.  Oct.     JCanxell,    Charles    Stephen,    32,   Knoivsleij   lioaiL 

Maijdalen  lioad,  Norivich. 
^-"1891.  June,   JCarter,  Alfred,  71,  Leir/hton  lioad,  Kentish  Totvn. 
^■-'1891.  July.    JCart,  Aqiiilla  S.,  1,  Lihi  Villas,  JS^etv  Soutlujate. 
"n892.  May.    JCass,    Eobert  AVilliam,'  27,   Park  Avenue,   Church 

Lane,  Pudseij. 
"1888.  Oct.     iCattex,   Joseph  H.,  32,  Exeter  Street,  Shane  Street, 

S.  W. 
""'  1892.  Feb.     JCaye,  James,  I'own  Hall,  Kouington. 
""1892.  Dec.     tCliALK,     Joseph,      Waterworks     Engineers     Office, 

Southampton. 
''"1891.  Xov.       CiiALLOXER,  AViUiatn,  Blackpool,  Lancaster. 
"^■^  1892.  Sept.    iCirAMRERS,  Frederick,  Loccd  Board    Offices,    Goole, 

Yorkshire. 
"'1892.  Feb.     tCiiAMBERS,  Matthew,  Millhoases,  Sheffield. 
'""1889.  Apr.     JCllAXEY,  William  H.,  36,  Es.sc.v  Street,  Strand. 
"'1892.  ]Mar.    JChappell,  AVilliam,  90,  Grove  lioad,  Holhway. 
^"1891.  Nov.     JChesiiire,  Alfred,  04,  Church  Street,  liu<jelei/. 
*'"'1892.  Jan.     JClarke,  Robert  Edwyn,  5,  Gibson  Square,   Islinfj- 

ton,  jV. 
^'1888.  Oct.     JClarksox,    Joseph,     Churchfield    Terrace,    Batley, 

Yorks. 
""1889.  Jan.    iCLAVTON,  Edward,  i/ans/eZcZ,  ATo^s. 
-'"'1890.  June.  JCliftox,  Henry  Chas.,  50,  Porchester  lioad,  Baijs- 

tvater. 
-"  1 888.  Oct.      JCoBllAM,  C,  The  Shruhheri/,  Gravesend. 
-'1888.  Oct.        CoBHAM,  G.  K.,  3,  Edwin  Street,  Gravesend. 
="'"  1890.  Apr.     tCocKBURX,  Henry  Mace,  Town  Hall,  Spa  Road,  S.E. 
'"'1891.  Jan.     tCoLE,  A.  C,  21,  'West  Street,  Dorkimj. 
""1892.  Feb.     JColks,     John    Thomas,     18,    St.    'George's    lioad, 

Winsford. 
■"■'1891.  July.    JCoLLiNS,  Henry  Beale,  10,  Little  Grosvenor  Street,  IT. 
*^n891.  Dec.     tCoLLYEB,  J.,  Uttoxeter,  Stafford. 
'■"M892.  Apr.     iCooK,  Alfred,  103,  Commercial  Street,  E. 
*'"1891.  IS'ov.     jCooK,  James,  Warton,  near  Carnforth. 
*»n892.  June.   tCooK,    William    George,    Wcathlrall   Cottage,   Well 

lioad,  /fatiijistead. 
=""1890.  Dec.     tCooK,    William     Gough,    '' Enmore,"    The     Grove, 

C  1(1  I'll  ant  lioad,  S.  W. 
' "  1889.  Feb.     iCot  )1'eu,  William  George,  Sanitarg  Inspector,  Bourne- 
mouth. 
1890.  Jan.      JCoi-EsTrrK,  (Tcorge  Cliristo]>her,  47,  Bateman  Street, 

Ihrhij. 
1890.  Jan.      tt/'<>iiUK''"i\  Hichard  Lawrence,  Oakcngatc^,  Salo/i. 
""1892.  Mar.    +Corby,  Thomas,  13,  liochester  lioad,  Camden  lioad, 

N.  W. 
'"1889.  Jan.      tCoimo.v,   Robert  Curtis   Hillside  Cottage,  Duff, Id, 

Ikrlnl. 
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1891.  .June.  tCoiiP,  James,  IG,  Harrinfjton  Square,  N.W. 
1889.  Mar.    jCoTTLE,Artliui' Thomas, 'S'e^ZyO«/t,iVe«/-7i</-)/iJ/K/7/rn;j. 
^"^890.  Mar.       Court,  Thomas  Menry,  lO'.i,  Kind's  lioad,  Peck/tan,, 

{\4i),  Tanners  /fill,  Deptford). 
■"'ISQl.  Oct.      JCowuEKOY,  John  Tatem,  Kidderminster,  Worcester. 
"^889.  Jan.     JCowper,  Joseph,  181,  Brixton  Road. 
^''1891.  Jan.     JCoxill,  George  E.,  Vestry  Hall,  Cable  Street,  E 
^■^■'1892.  Jan.     JCrabbe,  W.  (J-.,  44,  St.  Laivrence  Road,  Brixton. 
'*''1891.  June.  JCrank,  Joseph,  93,  Trafahjar  Road,  Gorleston,  Great 

Yarmouth. 
"'"1892.  Nov.    JCrane,    Stephen,    8,    Dighton   Road,    Wandsworth. 

Surrey. 
^''1891.  Feb.     JCrane,  William  Henry,  14,  Colonial  Street,  Hull. 
■■'"^1890.  June.  JCrocker,  Thomas  William,  Boronyh  of  West  Ham. 
^"''  1889.  June.  JCrockwell,  George  E.,  14,  Chtirch  Street, Rfracomhe. 
'""1892.  May.    JCrofts,  Thomas  John,  50,  Central  Street,  Landjoort, 

PortsmoutJi. 
^^  1888.  Oct.     JCroghais',  Thomas  Andrew,  37,  Devonshire  Gardens, 

Buxton. 
•■"■'1891,  Mar.    JCroxk,    AVm.    Robert,   Cranford  House,  Cranford, 

Hounslow. 
^'"1890.  Feb.     JCrosse,    Hammond    William,    St.    Mary's   Cottaye, 

Putney. 
'"1890.  Feb.     JCrosslet,  James,  1,  Maurice  Street,  Bolton  Road, 

Pendleton. 
^'"1890.  Jan.     JCrowther,  William  Christopher,  51,  Hind  Street, 

Stockton-on-Tees. 
'"M892.  May.    JCrudex,  John,  Berwick-ujion- Tweed. 
^''1891.  Feb.     +CuLVER,    Thomas    Henry,    34,   Bradstone   Avenue, 

Folkestone,  Kent. 
""^1892.  June.   JCURRIE,  Thomas,  Marshall  Cottaye,  HaivTchill,  Ayr. 
■"■-"1891.  June.   JDale,  Duncan,  312,  Camherwell  New  Road,  S.E'. 
''"1891.  Dec.       Dalton,  George,  15,  Histon  Road,  Cambridge. 
'■"1889.  June.  JDaltry,  .John,  Sanitary  Inspector,  Welti ny ton, Salop. 
'''-1892.  June.   JDane,  Samuel,  Bird  Nest   Cottage,  Primrose  Lane, 

Glossop. 
•'"'1888.  Oct.     JDarley,  George,  49,  St.  Marls  Street,  Woodhouse, 

Leeds. 
•■'*"1892.  May.    JDavid,  Philip,  23,  North  Luton  Place,  Cardiff'. 
"^892.  Oct.     JDa^ies,  Dan,  Ferndale,  Rhondda  Valley,  Glamorgan. 
-'-1890.  May.    jDavies,  T.  Lane,  1,  Albert  Square,  E. 
•'"'1892.  May.    JDawsox,     Edward     Howard,     41,    Market    Street, 

/-.ancaster. 
"*-'  1891.  June.  JDawsox,  John  Marshall,  93,  Manias  Road,  BrocMey. 
■""'1890.  June.  JDawson,  William,  (5,  Brooklands  Road,  Birlenliead. 
-''1890.  ISIar.    tl^i'^AX,  Samuel  Saunders,  Huygkscote,  Ashhy-de-la- 

Zouch. 
^'-1890.  June,  JDee,  Thomas  George,  17.  Grosvenor  Road,  S.W. 
"'"1892.  Oct.     JDexha.m,  Hodgson,  Aberford,  near  Leeds. 
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'"nSSS.  Dec.      Dexsham,    Charles  A.,  42,    Wellington   Road,    St. 

Johns  Woo'l,  X.W. 
*-^1892.  July.    jDewhirst,  James,  Sanitary  Lispector's  Office,  Ply- 
mouth. 
^"1890.  May.    iDiCK,  William,  Kirl-netoton,  Midlothian. 
^''^1891.  De.-.     iDocKiXG,   Frederick   Eeynolds,  56,  George   Street, 

Croydon. 
*"1892,  Oct.      JDODGSOX,  William,  Cononley,  Yorl\ 
""  IS90.  Jan.       Dover,  John   Henry,  13,  King  Street,  Kensington 

S'piare,  W. 
^"1891.  Xov.    jDoAvsixG,  Alfred,  2,  Maioiei/'s  Villas,  Romford. 
'"1889.  Jan.     JDr.^.ke,  W.  Medlev,  Kirhheaton,  Hudd^rs/eld. 
^'^889.  June.  JDdck,  Albert  George,  211,  Tooley  Street,  Horsley- 

doivn,  S.E. 
-"1890.  Feb.     tDuNBAR,  David. 

*'"'1891.  Nov.    iDcTiiiE,  Alexander,  93,  High  Street,  Brechin,  X.B. 
'*'  1889.  Feb.     iDter,  Samuel, 3,  Wellington  Road,  BridlingtonQuay. 
"'1891.  June.   JDyke,  Alfred  William,  St.  John  s   Wharf,  Wands- 
worth, Bridqe,  Fulham. 
"'1889.  Jan.     iDisox,  John  Henry,  Pari-  Terrace,  Thornhill,  near 

Deushury. 
^'■1891.  June.  JEarwicker,  John  Chas.,  Cambridge  House,  Drayton 

Place,  Crcifdon.  S.W. 
*«M891.  Xov.    ijEccLES,  William  Henry,  98,  Kay  Street,  Dariuen. 
"'  1889.  Jan.     JEdmonds,  William  H.,  Vestry  Hall,  Hampstead,  N.  W. 
"'  1890.  Xov.      Edwards,  John,  16,  Gladstone  Street,  St.  Georges  Rd., 

S.E. 
'''1892.  June.   JEllts,  Stanley,  28,  Chertsey  Street,  Guildford. 
^'  1888.  Oct.      JEmptage,  Darnel.  Dane  Hill  Sanitary  Works,  Margate. 
'M888.  Oct,     JEVAXS,    John   Evan,  37,  Anchor  Street,  Soitthwark- 

Park-  Road,  S.E. 
'"1892.  May.    JEvaxs,  John  Isaac,  11,  Blanche  Street,  Cae  Harris, 

Dou'lais. 
^""1890.  Mav.    lEviXGTOX,  Charles  William,  12,  Bridlington  Street. 

Hull. 
'M888.  Oct.     tFAiRCHiLD,  Samuel  C.  G.,  569,  Wandsworth  Road, 

Clapham,  S.W. 
=•"1891.  Feb.     JFairet,   Alfred  Isaac,  5,   Tavistoch   Street,   Covent 

Garden. 
^"1890.  Mar.       Fixril,  William,  44,  Mason  Strtit,  Kingston-upnu- 

llvll. 
"'1889.  Jan.     itFiNCHER.  John  Gazeley,  Aldershot. 
"■'1892.   Mav.    +FisnER,  Robert,   141,    Greenwich    lioad,  Greenwich, 

S.E. 
*'"1891.  Xov.    tFoAD,  Cephas,  Board  of   Worls.  117,  Hiqh  Street, 

Poplar,  E. 
^■'^1890.  June.  :tFoLLAM>,  John  Percy,  22,  Liverpool  Street,  Klny\< 

Cross. 
"  1888.  Oct.     *  For  I)  II A  M ,  W  in .  Francis,  Hampton  House,  High  lioad, 

KiUnirn. 
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■''"1890.  May.    tFoBEESTER,  William,  Staplehurst,  Kent. 
""1892.  June.  JFostee,  Edward,  29,  iit.  Maur  lioad,  Fidham,  /S'.  IT. 
'M888.  Oct.       Ekance,  T.  W.  Chapman,  36,  Bristol  lioad,  Edj- 

haston. 
'^'■'1890.  Jan.     iFuixiiEE,  George,  Rural  Sanitary  District,  llwjhy. 
"'ISSS.  Oct.       Gairdner,  Prof.  W.  T.,  m.d.,  ll.u.,  TJie  Univer- 
sity, Glasyoiv. 
■'"1888.  Nov.     JGardner,  C.  T.,  Town  I/all,   Wortldwj. 
^'1888.  Oct.      JGarland,  Wm.,  12,  lliyher  Maudlin  Street,  Barn- 
staple. 
'^'^892.  June.  JGarnham,  Albert  Edward,  BeulahHill,  Norwood, S.H 
^'*1888.  Oct.       Gass,   John   Bradshaw,   e.r.i.r.a.,    19,    Silverwdl 

Street,  Bolton. 
^'"'1889.  June.  iGATHERCOLE,   William    Henry    Joseph,    Sanitary 

Inspector,  Guildhall,  E.C. 
'"1892.  Mar.    JGerrard,  John,  43,  WoolionSt.,Woolton,Liverp)ooh 
^•^"1890.  Mar.     JGibson,  John,  Health   Offices,  North  Church  Street, 

Sheffield. 
'"1889.  Mar.    JGilbeart,  Jolin  Joseph,   11  &   12,    Little   Chester 

Street,  Behjrave  Square,  W. 
-^'1890.  Jan.     JGillies,  Neill,  Lochyilphead,  AryyUshire,  N.B. 
'•'^1891.  June.  JGillespie,  Eea'.  Charles  George  Knox,  2,  Danvin 

Terrace,  Derby. 
^^^1891.  April.  jGoDSALL,  Henry  John,  Park  lioad,  Saltley,  Birminy- 

ham. 
'"'*1892.  June.   JGolder,    Thomas   Collings,    5,     Connauyht     Boad, 

Foll'estone. 
"M892.  Eeb.     JGoodmax,  Herbert,  4,  Clapton  Common,  N.E. 
^'1888.  Oct.     jGooDAViN,  Arthur  Ayde,  34,  Church  Road,  Rich- 
mond, Surreif. 
'^'1892.  Eeb.     tGoRNiOT,  Thomas  Arthur,  98,  Bhujjield  Street,  Yorlc 

Road,  Kinys  Cross. 
'•^"ISQl.  Eeb.     JGouGH,  Joseph,  7,  Malvern  Terrace,  St.  FauVsRoad, 

Tottenham. 
*''1891.  Kov.     JGrant,  Alexander,  Town  Hall,  Chelsea. 
'''1889.  Jan.      JGraxt,  AValter,  IS,  Gildredye  Road,  Eastbourne. 
"-1890.  Nov.    JGrates,  Matthew  Dodgson,  75,  Colleqe  Street,  York-. 
"'1891.  July.    JGreen,   Edward  Albert,    IG,' Rock  ^Street,  Bridye- 

houses,  Sheffield. 
""1891.  Eeb.     JGrbex,  William,  6,   Meredith   Street,   Clerkenwell, 

E.C. 
"'1889.  June.  JGreenwell.  Allan,  Surveyors  Office,  Frome. 
"1888.  Oct.       Gribble,   Miss    Sarah   C'.,    11,     Willswood    Park, 

Torquay. 
■'■''1892.  Mar.    JGriffin,   George  Frederick  Augustus,  Nottinyham 

Road,  Mansfield. 
'"1891.  Eeb.     JGriog,    Wilfiam    Henry,    2,    Acford   Road,   South 

Fulham,  S.  IT. 
'"'- 1890.  June.      Grinham,  Philip  Boys,  Tichborne  Down,  Alresford. 
*''1S91.  June.  JGriyell,  Elias  James,  Storrinyton,  Sussex. 


4<>2  ASSOCIATES. 

Beg.        Date  of 
No.        Election. 

=""1890.  June.  iCxEOOM,  WiUiam  Edwiu,  117,  WcUs  Street,  Camher- 

ivell. 
"  1888.  Oct.     iGrxx,  Alexander,  118,  Kinj  Street,  Aberdeen. 
-^"1890.  Jan.     iHall,    Geortje    Berringer,    f.g.s.,     10,     Wahlemar 

Avenue,  Fulham  Kond. 
*''M892.  Oct.     JHall,  John,  PovndJi^Jd,  Storehouse,  Gloucester. 
*"1S92.  Sept.   JHall,  Thomas  John,   17,  Eegent  Street,  Barnsleif, 

YorJcshire. 
"'1892.  Sept.    JHammoxd,  William  Henry,  SoutJi  Parade,  Horhur;i, 

near  WalreJieJd^  Yorlshire. 
*'*1891.  June.  JHarpeb,  Frank,  39,  Derh;i  lioad,  XortJiamjHon. 
"'1889.  June.   JHaeeisox,  George,  Tfiurnh/,  Leicester. 
="nS91.  Mar.    JHarrisox,  Wra.  Henrv,  JfeaUh  Offices,  Sheffield. 
*n888.  Oct.     iHAKBisox,  Wm.  L.,  7,  Dock  Street,  Hull. 
"1888.  Oct.     iHart,  W.  S.,  29,  Colejf  Bill,  Readhui. 
^•'1891.  Mar.    IHartxoll,  Francis,  49,  St.  PauVs  Road,  Burdeit 

Road.  E. 
"'  1891.  Oct.     JHattox.  Chas.,  14.  Merton  Road,  Wandsivorth,  S.  W. 
'''U890.  Jan.     iHay,  Alexander,  56,  Geon/e  Square,  Glasgoiv. 
"  1888.   Oct.     illEAD,  Eobert  H.,  7,  Upper  Baker  Street,  XTF. 
**'1891.  Nov.     JHeaps,  William,  Junr.,  28,  Parker  Street,  Charley, 

Lancashire. 
"1888.  Oct.        Hearx,    Walter,    62,    Grove   Park    Terrace,    Grove 

Park,    Chiswick,     [V.,   (27,   Mecklenhurgh   Square, 

W.C). 
"1888.  Oct.     JHearxe,  William, -Be<«Ho«  .lvre«. 
^^'1892.  Mar.    iHebdex,  Joseph  Henrv,  1,  Eton  Street,  Hessle  Road. 

Hull. 
"'*1889.  June.   JHelsdox,  Horace,  14,  St.  Edmuwls  Terrace,  Prim- 
rose Hill  X  W. 
'"1892.  May.    JHexlet,  Amos  S.,   Camberwell  WorkJwusc,    Willow 

Brook  Road,  Peckham. 
'"1891.  Feb.     JHexxex,  Alfred,  37,  Josejth  Street,  Gosport. 
^"1891.  Xov.     JHerbeet,  Harry.  10,  Bowihton  Street,  Sunderland. 
*"'1892.  Mar.    JHigh,     George    Fred..    28,    Clifden   Road,    Lonrr 

Clapton. 
-'"1890.  Mar.    JHills,  Arthur  Eeginald,  24,  Harle;!  Street,  Bow,  E. 
'''*1888.  Dec.     JHobbs,  W.  F.,  M,  Mtlhoume  Street,  Stahihriclie. 
'"1890.  Mar.     JHodges,  Albert,  57,  Hall  Street,  Blakenhall,  Wolver- 
hampton. 
^'**1890.  May.    JHollaxd,  Percy,  Fairstead  Cottage,  yewmarket. 
"'■•1892.  Sept.    iHoLMES,  John  Edward,  Xorth  CoIUm/hani,  Xeioark. 
""1889.  June.   J  Holm  k.s,  William,  43,   Thomhill  Street,    Wakefield, 

Yorkshire. 
""1S89.  June.  JHooi-kr,  Thomas  Ilowland,  Redhill  Surreij. 
"-1890.  Jan.      JHoopek,  Wilhain,  8,  Lucas  Road,  St.  Johns  Road, 

Pin/fe,  S.E. 
""  1892.  Feb.     JHorloc-k,  Charles  William,  Little  Orsted,  Vckfield. 
"1888.  Oct.       Horxcastle,    Henry,   Ash     Lawn,     Hamlet   Road, 

Upper  Xorwood,  S.E. 
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■'"■•'1891.  Nov.     jHoBXEE.  Benjamin  Roper,  2,  St.  Steplieris  Terrace^ 

West  Bouiinij,  Bradford,  YorLs. 
■""1888.  Oct.      JIIoKKOCKS,  Joseph,  10,  Union  Street,  Southport. 

1891.  Nov.    J1I(JHSMAN,    Charles    Edwin,    8,    Bedford    Square, 
Bishopivear mouth,  Sunderland. 

1892.  Feb.     JHortox,  Kichard,  8,  Orford  Street,  Chelsea,  S.W. 
""1892.  May.    JHortox,  AMlliam,  22,  J/aheij  Street,  Chelsea. 
""1889.  Jan.     JHoughton,  Eobert  Alfred,   5,  Merton  Hall  lioad, 

Wimbledon. 
"^  1890.  Nov.     tHrailES,  Edward  J..  102,  Camden  Street,  Birkenhead. 
^^'1891.  Nov.     t Hughes,  AV^alter,  Thompson  Street,  Bilston. 
""1892.  Nov.    JHtxt,    AVilliani    Edward,    1,    Ashmead   Boad,    St. 

John's,  S.E..  Kent. 
1892.  May.   JHutchixgs,  William  Arthur,   15,   St.  Johns  Park 

Terrace,  Winchester. 
1892.  Nov.       Lles,    Alfred    Robert,     Sanitary     Engineer,     102, 

Flaxman  Boad,  Camherwell. 
1890.  Jan.     JImrie,  Henry  William,  28,  Parry  Place,  Plumstead. 
1890.  Feb.     jIxGRAM,  AVilliam  Jones,  Goldsworth  Boad,  Wokimj. 
*'*'1891.  Dec.     jIxsKiP,  Frederick  Thomas,  Delhorne,  Stoke-on-Trent. 
'*'"1892.  Mar.    jIrvixg,  William,  Local  Board,   Wir/ton. 
'"1892.  June.  JJacklixg,  William,  Maidstone. 

-''1890.  Feb.        Jacob,  Oswald,  Sanitary  Inspector,  Felthatn,  Middle- 
sex. 
^'"1891.  Feb.     JJacksox,  Henry  James,  4,  Cor^i  Street,  Witney. 
"'1891.  Oct.     iJACKsox,  William.  335,  Glossoj)  Boad,  Sheffield. 
"n891.  Oct.      JJarvey,  George,  Town  Hall,  Salford. 
""1889.  Feb.     JJasper,  Robert  AVevill,  Withersjield  Boad,  Haverhill, 

Suffolk. 
""'1890.  Jan.     JJellis,  John,  188,  Uttoxeter  Old  Boad,  Derby. 
^"'1889.  July.    JJexxee,  Richard  Messenger,  Parade  Boad,  Sand- 

f/ate. 
■"■'1891.  Feb.     JjbnNsox,  H.  Watts, 
^■*"1890.  May.    JJohnsox,  Jolm    William,    785,    Commercial   Boad, 

Limehouse,  E. 
^'"1890.  Nov.    iJoiiNSOX,  Joseph  Edward,  Town  Hall,  Hull. 
'"1891.  Nov.    tJoiixsox,  Matthew,  31,  Palmer  Street,  Jarrow. 
'"  1891.  Feb.     JJoiixsox,  Staftbrd,  3,  Percy  Boad,  Leytonstone. 
•^'■1891.  Apr.     JJoxES,  Charles  Bristow,  I'own  Hall,  Falham. 
-"'1890.  June.     Joxks,  John,  40,  Sydney  Street,  Chelsea. 
■'-•'1890.  Nov.    JJoNEs,  .Julius  Morris  Wilson,  27,  Mornin>/ton  Boad, 

Bow,  E. 
""'1889.  June.  JJoxes,  AViliiam,  Cemlyn,  Dohjelly,  Merioneth. 
-'■'1890.  Mar.    JJours,  William,  Gateshead. 
'1890.  Dec.     J. Jury,    H.    A.,    North-East  Lodye,  Chelsea  Bridye, 

Grosvenor  Boad,  Pimlico,  S.  W. 
"1888.  Oct.      JKeal,  J.,  Southview  Hill  Boad,  Sutton,  Surrey. 
'  1892.  May.    JKele,  Charles  Harvey,   The   Gardens,  South  Villa, 

Jnner  Circle,  Beyenfs  Park,  X.W. 
'  1888.  Oct.     ilvEMSLET,  Jesse,  GO,  Chesterjield  Grove,  East  Duhvich. 
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'-^892.  Mar.     JKenxedt,    Daniel,    19,    Tremldt    Grove,    Junction 

Hoad,  K. 
"'1891.  June.  JKeeshaw,  Edward   Baxter,    115,    Wtllfield  Bond, 
JStreatham. 
1888.  Oct.     tKiELJj,  J ohu,  103,  High  Street,  Barnstaple. 
'1892.  May.    JKilgallix,  Charles  J.,  108,  Charinij  Cross  Road,  W. 
•1891.  July.    jKi>-G,  Albert  S.  AV..  31,  Mewan  Road,  Brixton,  S.  W. 
1889.  Feb.     JKing,  Frederick  Vn^iWrnm,  He>/brid(/e,  Maldon,  Essex\ 
""1891.  Feb.     iKiHK,  John  AVrigbt, /ly  ViUa,  Pari- Road,  Plum- 
stead. 
^'"1892.  May.    JKirk,  AVilliam  Hugh,   Town  Hall,  Neivcastle-vpon- 

2' line. 
"1888.  Oct.        Kite,  diaries,  31,  Barronsmere  Road,  East  Finchlei/. 
-"'1890.  May,    jKmgiit,  Eobert,  Junr.,  Dunfermline,  Fife. 
^'"1889.  Feb.     JKnigut,  AVilliam  Henry,  "■  Hulce  Doniun,"  Gishurn 

Road,  Hornsei/,  X. 
'"1892.  May.      Knowles,  James  Edward,  9,  System  Street,  Cardiff'. 
®'H892.  June.  JKxox,  Charles    Geary,   60,   Lordship    Road,   Stole 

jS\iiin;/lon. 
*"1892.  June.  JLampoht,  Miss  Ethel  Frances,  55,  Burton  Crescent, 

W.C. 
^'"1889.  June.  JLaxder,  James,  Id,  Millbank  Street,  Westminster. 
"  1888.  Oct.     JLapwoutu,  J.,  J'estrif  Hall,  Bethnal  Green,  E. 
■-"1889.  Nov.    jLaurie,  John,  14,  Poplars  Avenue,  Willesden  Green. 
'"1891.  Nov.     JLeau,  Charles  F.  E.,  Alverstol-e,  Hamj)shire. 
"'1889.  Jan.     JLeak,  James  AValter,  122,  Southjate  Road,  X 
'^"1889.  ISIar.    J  Lee,  James,  28,  Franchise  Street,  Rochdale. 
"1888.  Oct.     JLego,  S.  C,  117,  Powerscroft  Road,  Lower  Clapton, 

N.E. 
''*^1892.  Feb.     JLeigu,  Frederick  George,  The  Sanatorium,  Whiston, 

near  Prescot. 
""1888.  Dec.     JLennox-Claeke,  A. 
^"'1891.  Feb.     JLewis,  Charles,  Witham,  Essex. 
"M889.  Jan.     JLewis,  Arlliur,  Isham,  Wellinffhorou;/h. 
"1888.  Oct.      iLlGHTi-ooT,  Thus.,  80,  Vincent  S<juare,  Westminster. 
='"1890.  May.    jLiGUXiotrr,  William  Charles,  80,  I/arhut  Road,  St. 

John's  Hill,  New  Wandsworth,  S.  W. 
""1890.  Jan.     ^Lillv,  AVilliani  Gent,  5,  Whitcomh  Street,  W.C. 
*"'1892.  Mar.      Eindeey,  Joseph,  CliJJ'e  Villa,  Sian'icliJ',',  JJcwslnirif. 
""1891.  Feb.     JLlscoMBE,   Charles   F.,   24,    Bishop   Street,    Bristol. 
'1890.  Nov.     JLiTTLE,  AVilliam,  Health  Office,  Sorth  Church  Street, 

Sheffiuhl. 
''1891.  July.    tLLovu,   Christopher,    2,    St.    Maries    Terrace,    JVew 

Jirompton,  Kent. 
'1892.  June.  JLo.vsuv,  Frederick  \V.,  28,  Mill  man  Street,  Bedford 

Row,  W.C. 
'1890.  Mar.     JIx)CK,  G.  H.,  01,  Richards  Tn-race,  Roath,  Cardiff. 
1891.   July.     JL(XKE,  Waller  Richard,  Ihdfnrd  J/ousr,  Ai/leshuni. 
1891.  Jan.        Loncjsuon,  Ernest  M.,  Surrei/or,  Town   Hall,   Bake- 
xvell. 


31-i 


UIO  ' 

aJ6  ■ 

437 
311 


ASSOCIATES. 


465 


Beg.        Datf!  of 
No.        Election. 

""1891.  Nov. 
"'1892.  Jan. 

"n889.  Jan. 
'''1890.  Nov. 

'n888.  Oct. 
«"1892.  July. 

•=^888.  Oct. 
^''='1889.  Julv. 


^"^1889. 
"'1890. 

*'^1891. 
^'^891. 

*'- 1890. 
""1892. 
*''1891. 

^''^892. 

■'"1892. 

"M891. 
''M891. 


Apr. 
Feb. 

Nov. 
June. 

May. 

Feb. 
Nov. 

May. 

Feb. 

Oct. 
Apr. 


='«n890.  Apr. 

^«n891.  Feb. 
''1888.  Oct. 
'"^892.  Feb. 
''n891.  Feb. 
'"1892.  Feb. 

'■'^891.  Mar. 

^'"^1889.  Feb. 

"0  1888.  Oct. 

«''1892.  Sept. 

""1892.  Oct. 
^"^888.  Dec. 
•"^892.  Mar. 

"n889.  Jan. 

'«*1892.  June, 

"U891.  Oct. 


tLowET,  Jobn,  Bradmore,  Wolverhampton. 

JLowBY,    Thomas    Augustus,  6,    Darliiujlon    Street, 
Wolverhampton. 

tLuk'ES,  Artliur  Henry,  Town  Hall,  Gravesend. 

JLUN'I),  Clifton,  9,  Brldfje  Street,  Southport. 

JLUNU,  Jeremiah,  St.  James's  Vestry,  Piccadilly. 

jLyon',  James  Joseph,  0,  Rice  Lane,  Walton-on-the-Hill, 
Liverpool. 
MacIxtosu,  James,  38,  Langham,  Street,  W. 
Mack.vy,     George     Archibald     D.,     Inspector     of 

Cleansing,  EdinhurgJi, 
Mackat,  James  John,  186,  Kensal  Road,  W. 

JMaclexxax,  Jobn,   Carnock  House,   Carnock,  Dun- 
fermline. 

JMadix,  William  B.,  Town  Hall,  Leek. 

JjSIageb,  Frederick  Walter,  Rural  Sanitary  Authority, 
Durnyate  Street,  Dorchester. 

J^Ialcolm,  Alfred,  Clayton,  near  Manchester. 

JMalverx,  Thomas,   Winchcomhe  Street,  Cheltenham. 

iMarsden,  William  Edward,  13,  Springfield  Street, 
Da  r  wen. 

JMARTiy,  Alexander  William,  3,  Plumstead   Road, 
Woolwich. 

JMartix,  Robert,  17,  Waivne  Street,  Spring  Bank, 
Hull. 

JMartix,  William,  Junr.,   Glenhurn,   Carluke,  X.B. 

JMasox,  Frederick  William,  22,  Main  Avenue,  Bush 
Hill  Park,  Enfield. 
M.ASoy,  Jonathan,  1,   Grove   Terrace,   Grove  Road, 
Leytonstone. 

JMASoy,  William  Allinson,  Shildon,  near  Darlington. 

jMatiiias,  H.  D.,  40,  Southdown  Road,  Liverpool. 

JM.VTTHEWS,  Frederick,  Kedleston,  Derby. 

JMatthews,  William,  Kedleston,  Derby. 

JMaxwell,  William  Henry,  Victoria  House,  Locks- 
brook,  Bath. 

JMayne   Jobn  William,  Wimbledon,  Surrey. 

{May,  William  H.,  Inspector's  Office,  Guildhall,  E.C. 

t^lcDox.\LD,  A.  L.,  37,  George  Street,  Gipsy  Hill,  S.E. 

JMeadows,    John    W.,    52,    Camden    Street,    North 
Shields,  Northumberland. 

JMeazey,  Thomas,  1,  Stanwell  Road,  Penarth. 
Merrill,  John,  Albany  Road,  Sheffield. 

JMiDDLEToy,    H.,    19,  Broadley  Terrace,  Blandford 
Sipiare,  W. 

jMiLLAUD,  William  David,  1,  Elswick  Villas,  Rams- 
gate. 

jMiLLER,    Frederick    William,    137,    Salcott    Road, 
Clapham  Common,  S.W. 

jMiLLEB, Henry,  The  Wilderness, Bracondale, Norwich. 


466  ASSOCIATES, 

Beg.        Date  of 
Xo.        Election. 

"'1892.  Feb.     jMiLLS,  Joshua  George,  SortJi   Jioad,   West  Kirbt/, 

Chester. 
"H891.  Apr.    jMiLLS,  Walter  Shephard,  38,  CMplin  Road,  WilUs- 

den  Green,  iN^.  W. 
^^^1891.  Feb.     jMiLXE,  George,  Counti/  Buildings,  Elgin. 
"^1891.  July.   t^LiJ.yT:.n,  \\'a\teT,  40,  Sachville  Street.  W. 
"'1890.  Oct.     iMiLXEE,  William,  18,  St.  PauVs  lioad,  Preston. 
'"1891.  Apr.     jMiXEES,  Richard  Eustace,  i?ort/-fZo/^'  Worl-s,  Poplar,  E. 
^^1888.  Oct.      iMiXTY,  Samuel,  The  Triangle,  Bournemouth. 
^'*^1891.  Mar.    JMisselbrook,   G.   T.,    1,   Lilley    Villas,   Ilartlands 

Road,  Fareham,  Hants. 
*"1892.  Sept.      Mitchell,  Charles    Frederick,    92,    Albert   Street, 

Regent's     Park,     N.W.,     and     The     Polytechnic, 

Regent's  Street,  W. 
*'^  1890.  Feb.       Mitchell,  Edward,  25,  St.  Saviours  Road,  Crogdon. 
'^'1891.  Mar,      Mitchexer,    Frederick   Harry,   4,    Charles    Street, 

Oxford  Road,  Islington. 
"1888.  Oct.       Molixeux,  Walter  Frank  Tate,  Shifnal,  Salop. 
''"*1890.  June.  JMoody,    Henry    Fred,   26,    Cavendish   Street,    Gt. 

Grimsby. 
"°1891.  Feb.     jMooEE,   Arthur   George,  Superintendent  of  Casual 

Wards,  Lower  Road,  Rotherhithe,  E.C. 
"U892.  July,    jMoERisox,    John    William,    Toivn    Hall,    Salford, 

Lancaster. 
""1891,  Apr,    iMosLEY,  Abraham,  care  of  E.  Laiu,  County  Surveyor, 

Sorthawpton. 
*"*''1891,  Dec,     jMoss,  Samuel,  Williamson  Street,  Tunstall. 
*"'1892,  Feb,     JMuxeo,  Andrew  John,  Chvrchbury  House,  Church- 
bury  Lane.  Enfield. 
'*''1892,  May,      Naylee,     Edward,    140,    LaJce     Road,    Landport, 

Portsmouth. 
^"1889,  July.    JNettletox,  Charles  AVilliam,  16,  Winchester  Terrace, 

Westminster,  S.  W. 
'"  1892.  May,   tNEWxuAM,  Frank  George,  14,  South  Norwood  Hill, 

S.E. 
*"1892,  July.      jS'ewsome,    Arthur,   Architect's   Assistant,   Middles- 

brough-on-Tees,  }'orL\ 
*"1892,  May.     Newson,  George   John,  2.5,  Gertrude  Street,    West 

Brompton. 
^'*'1891.  Mar,    JNicholas,  David,  256,  Essex  Road,  Canonbury,  N. 
"■1892,  Feb,     jNorman,  Ernest   Wilham,  4,  Vaives   Road,  Forest 

Gate,  E. 
""1888.  Dec,       Noeris,  Joseph,  Sunningdale,  Surrey, 
*"1890,  Mar,     tNoEiiisn,  John  Thoiuas,  9,  Cuthbert  Road,  Brighton. 
*'"1890.  May,    tNuRCOMHE,  Boiijamin,  1,  Jasmine  Terrace,  Wurtcm- 

berg  Street,  Chijihum. 
"'1890,  June,  JNutley,  Charles  Vernon,  11, /At^^tuir  Road,  Hammer- 
smith. 
"■'1890,   Oct.      JOlivek,  G.,  14,  St.  .Tohns  Road,  Waterloo,  Liverpool. 
'""1889.  Mar.    tOLLETT,  John  Henry,  >b'«m<«r^  Inspector,  Eastbourne. 


ASSOCIATES.  4(J7 

Heg.        Date  of 
No.        KlectioD. 

"'"1892.  Oct.     iOnCHAEDSON,    Eobert,   2,   Manor  Place,    Osprimje, 

Faversham. 
*''1889.  Nov.      OitD,  James,  11,  Portman  Street,   W.,   (41,    Upper 

(Jeor<je  Street,  W.). 
^^^1892.  Feb.     XOhmvaAj,  Thomas,  Carr  Cottar/e,  Threllceld,  Kesvjiclc. 
®'''1892.  Sept.    tO.SBORXE,  Waiter,  13,  Tldrd  Street,  Bensham,  Gates- 
head. 
*'"'1891.  Nov.    JOl-tram,  Mason,  35,  Stafford  Street,  Derby. 
"1888.  Oct.       Palliser,  Christopher,  Northallerton. 
^^^1892.  Juiy.    JPalmee,  James,  35,  A'in<7  William  Street,  Greenwich, 

Kent. 
''^''1892.  Oct.     iPaxk,  Richard  Arnold,  St.  Andreiv's,  Norwich. 
^'"'1891.  June.  JParamor,  Eobert  Walter,  16,  Randolph  Gardens, 

Dover. 
-"1890.  May.    JParham,  John,  Junr.,  14,  Ahnaclc  Road,   Clapton 

Park,  Haclcney. 
'"■'1891.  Dec.       Parkiksok,  Herbert  William,  11,  Gloucester  Road, 

South  Kensington. 
^"1889.  Oct.     JParsoxs,  AV^illiam,  St.  Luke's  Vestry  Hall,  City  Road, 

B.C. 
•^'^^890.  May.  JPattisox,  William  Phillip,   White  House,  Benwell, 

Newcastle-on-Tyne. 
"*1891.  June.  jPeake,  Thomas  Jones,  61,  lFy5uu^no-yi?o«f?,  WiUos- 

ton,  Nantwich. 
^^^1891.  June.     Pearce,  Frederick  James,  .5o/-ow^7i  Surveyors  Office, 

Kingston-on-Thames. 
•^^  ]  888.  Oct.     JPearsox,  John,  Sanitary  Lisp)ector,  Grace  Hill,  Folke- 
stone. 
"1888.  Nov.    tP^^^^, ^Tcthur,4o,Townshend Road,St.  Johji's  Wood. 
^^^  1889.  June.  JPerry,  Walter  Harold,  10,  Berkeley  Avenue,  Bishop- 

ston,  Bristol. 
'"1889.  Feb.     JPettit,  George  Mackness,  Frederick   Villa,  Padua 

Road,  Penge,  S.E. 
-"'^1890.  May.    JPhillips,  Henry,  56,  Cam pden  Street,  Campden  Hill. 
"-^1892.  Sept.    iPiDWELL,  Engall  Thomas,  13,  Kelvin  Grove,  Syden- 
ham, Kent. 
""1891.  July.    tPiLBEAM,  Francis  Newcastle,  28,  Rosaville  Road, 

Fulham. 
'"^1891.  Oct.     JPooL,  Frederick,  Sanitary  Department,  Town  Hall, 

Manchester. 
'^■"1890.  Jan.       Poole,  James,  2,  Trafalgar  Place,  Kensington. 
"1888.  Oct.      JPoTTER,  Ben,  Heathjield  House,  Broadway,   Ealing. 
'^'1889.  Jan.     JPotter,  Thomas  Wickford,  Estate  Works,  Thoreshy 

Park,  Ollerton,  Notts. 
'''1889.  Feb.       Powell,  David  Henry  William,  Surveyor,  Pont y pool. 
'"1889.  Jan.      JPratt,  Joseph,  12,  Kirkdale,  Sydenham. 
'"1889.  Mar.    JPress,  William  James,  Rose  Villa,  Abingdon  Slrett, 

BurnJiam,  Somerset. 
•■•"1892.  Oct.       Pringle,  Andrew,    Cromwell  House,   Bixley   Ileaih. 

Kent. 


408  ASSOCIATES. 

E-g.        Date  of 
No.        Election. 

"1888.  Oct.        Pboger,   John    L.,    11,    Cwrtiy-vie  Road,   Penarth, 

Cardiff. 
*n888.  Oct.     JEains,  Joseph,  ^e^^o-/?!//. 
^''1892.  Feb.     JKeayell,    Trank    Xoble,    JSlayhank    Road,    South 

Woodford. 
'"1888.  Oct.     JEe.vtell,  George,  Jan.,  Almvicl-,  Korfhvmherland. 
~^  1888.  Oct.     iRiCHARDS,  Danie],  Ehvyn  Villa,  South  MoJton. 
*°*1892.  June.  iEiCHARDS,  William,   18,  Nunhead   Grove,  Peckham 

Rye,  S.E. 
""'1892.  Feb.     JEobebts,  David  ^Morris,  Berlin  House,  High  Street, 

Portmadoc. 
^"1890.  Apr.     JEoBERTSox,  John  Shirras,  Pnnces  Street,  Thurso. 
''n892.  July.   iEoBixs,  H.  G.,  29,  West  End  Lane,  London,  KW. 
^"1890.  Jan.     JEobixsox,    John,    79,    Lavender    Road,     Clapham 

Junction. 
"^1892.  Feb.     JEobsox,  Lancelot,  12,  Stochton  Street,  West  Hartle- 
pool. 
"^892.  Sept.    t^ouvf-Ehi,,  Kucowgh,  Union  Offices, Sl-ipton,  Yorlshire. 
''"1891.  July.    jEoE,  Edward  Charles,  Junr.,  Rosenaw,  Maswell  Parle, 

Ho u nslow,  Middlesex. 
"1888.  Oct.     iEoGERS,  Eichard,  il/rtes //eZe?f,  Crtr««rvoH. 
'^''1892.  May.    JEoper,  Joseph  Stanley,  Surveyor  and  Iiispector  to 

Rxiral     Sanitary     Authority,      Greenway     Court, 

Hollinghourne,   jraidstone. 
*"1891.  June.  JEossiter,  Eobert  Herbert,  15,  ^SZoane  Terrace,  Sloane 

Street,  Chelsea,  S.  W. 
""1892.  Oct.     JEOTHERA,    Frederick,    71,    Beech    Road,    Sowcrhy 

Bridge,  Yorkshire. 
""1892.  July.    jEow,    Edmund,    10,    Granville    Road,    Hoe   Street, 

Walthamstow,  Essex. 
""1891.  Nov.       EowE,  Win.  Thomas  Ferdinand,  Sanitary  Engineer, 

4] ,  Old  Town  Street,  Plymouth. 
**'M891.  Nov.    iEowLAXJ),  Arthur,  5,  Cambridge  Street,  Hull. 
""1892.  May.   iEoYi.E,  Charles,  51,  Wormgate,  Boston,  Lincoln. 
'"'M892.  June.  tEowLAxn,  Samuel,  Pontypndd. 
"•''1890.  May.    JRuscoe,  Ernest  Henry,  6,  Great  Castle  Street,  Regent 

Street,   W. 
=""1889.  July.    JEyder,  Albert  Thomas,  Dudley   Villa,  Foster  Hill 

Road,  Bedford. 
"'1889.  Jan.     iSADi.EiR,   Eichard  J.,  "  Woodcote,''   Onneley    Road, 

lialham. 
^'1888.  Oct.     ^Salter,  'J'homas,   2,  King's   Rd.,  St.   Lconards-on- 

Sea, 
'^'"1892.  May.    t'^f,y\)0^,  \\A\\i\\\\  \\.,'.V2':,  Harrow  Ro'id,   W. 
"■""1890.  Mav.    tSAUMJEUS,  Percy,  46,  Jarvis  Road,  South  Croydon. 
'"1890.  June.  tSAVOiiv,  Charles,  (5,  Hoi  ford  Place,  W.C. 
'"''1891.  Feb.     iScoTT,  Margaret  Eleanor,  133,  Abbey  Road,  South 

Ifamjistead,  N.  W. 
'M888.  Oct.        Skixjwjck,  Sydney,  10,  Mortimer  Street,   Cavendish 

Sijitarc,   W. 


ASSOCIATES.  469 

Reg.        Date  of 
No.        Election. 

'""1891.  Nov.    JSexioe,  John  Sidney,  3,  Queens  Food,  Gosport. 
'°1888.  Oct.     JSu.vDHAKE,   W,  A.,  8,  Hind  ,'Street,  Stainshy  Moad, 

Poplar,  E. 
"'1892.  Apr.     tSiiAPLEY,    William    Gilbert,    37,    Copeland    Road, 

Pccl-Jiam . 
*®°1892.  Nov.      SiiAEPE,  AVilliam  Char]e.s,  Morecamhe  Villa,  Great 

Grimsby,  Lincoln. 
""1890.  Feb.     JShaw,  Peter,  98,  Church  Street,  Fulham  Bead,  >S.  W. 
''"1889.  Jan.     JSiieldox,  W.  E.,  The  Croft,  Waidar/e,  Berks. 
'"1892.  Feb.     JSniLL,  Albert  Edmund,  30,  Dayton  Grove,  Feelcham. 
"^1888.  Oct.     tSiiORE,  Ambrose  J.,  08,  Adys  Boad,  East  Dulivich. 
''*1889.  Apr,     jShort,  James  Allen,  Sanitary  Department,  Wiyan. 
^'"1891.  Nov.    JSnuFFLEBOTHAM,    William,    Boche    House,    Weston 

Street,  Leek. 
'"1892.  Apr.     iSnuiTLEWORTH,    William,     Toivn    Hall,     Salford, 

Lancashire. 
•""1892.  Mar.    jSiddall,  Joseph,  Ashton-under-Lyne. 
'"^1889.  Apr.    jSiDWELL,  Henry  Thomas,  Elm  Cottage,  Heme  Bay, 

Kent. 
*^'^1891.  July.    JSiMMONS,  Edward  John,  SO,Paulet  Ed.,  Camherwell. 
''^1888.  Oct.     tSiMMONS,  Nimrod,  Glendale,  Clifton,  Bristol. 
""1892.  Mar.    JSimmoks,  Thomas,  50,    Victor  Boad,  Seven   Sisters 

Boad,  y. 
^"^  1890.  May.    JSimp.sox,  John,  30,  Belmont  Street,  Aberdeen. 
"H890.  Jan.     JSimpsox,  John  Thomas,  28,  King's  Boad,  Peekham. 
""1892.  Feb.     JSimpsox,  E.  D.  J.,  Knott  Street,  Deptford. 
^'H891.  Nov.      Sinclair,  Prof.   William  A.,  m.d.,  a.m.,  Howard 

University,    Washington  D.C.,  U.S.A. 
''^892.  Feb.     JSl.vter,  Herbert,  24,  Bond  Street,  Leeds. 
^'^1891.  Feb.     JSmall,  Walter  Herbert,  Station  Boad,  St.  Dujistans, 

Canterbuni. 
*'il892.  Oct.     tSiiiTH,  Fred.  William,  92,  St.  Leonard  Gate,  Lan- 
caster. 
'"- 1892.  Feb.     JSmith,  George,  1.>,  St.  Ann's  Terrace, St.  John's  Wood. 
"'1888.  Oct.     JSmith,  George  Allen,  Vestry  Hall,  Hampstead. 
"^1892.  Apr.     jSiiiTH,  Joseph  Charles,  Sanitary  Committee,  County 

Borough  of  Leeds,  Yorkshire. 
^°*  1890.  June.   jSmitii,  Joseph  Sidney,  73,  Ebn  Park,  Bri.rton  Hill, 

S.W. 
'•'"1892.  May.    JSmith,  Percy  A.,  474,  Xew  Cross  Boad,  S.E. 
'"'  1892.  June.  JS mitk,  Richard,  Jun.,  Salterjis  Bd.,  Parkstone,  Dorset. 
^''  1890.  Nov.      Smith,  Svdnev,  Dorset  Cotta/e,  Hastings  Bd.,  Be.vhilL 
""1891.  June.   JSmith,  Warren  B.,  06,  College  Street]  Chelsea. 
'"■'  1890.  June.  JSmith,  W.  H.,  60,  Alma  Vale  Boad,  Clifton,  Bristol. 
"H892.  Sept.   JSmithies,      Arthur,      Albert     Avenice,      Starbeck, 

Harroqate. 
''''1888.  Oct.     tSoPER, 'Henry  Charles,  108,  Park  Street,   Camden 

Town,N.W. 
"1888.  Oct.     iSoRTWELL,  W.,    14,  Betreat  Place,  Paragon  Boad, 

Hackney,  E. 


470  ASSOCIATES. 

Beg.        Date  of 
Ao.        Election. 

"*  18S8.  Oct.       SouTHPOET,  The  Mayor  and  Corporation  of. 
*"1892.  Sept.    iSPEiGHT,  Harry,  KirXlmmgate,  Wahtjield,  York. 
'"1891.  Feb.     iSpEXCEB,  Julius,  6,  Lord  Street,  Ktufhietf. 
"'1892.  June.  iSprsK,  Joseph,  Bale  Bouse,  Fonnbtf,  Liverjiool. 
^^1888.  Oct.     iSTJOfLET,  A.  W.,  Xeinngton.  HidL 
'"1892.  Apr.    tSTA>-XEY,  Walter,  29,  SomerviUe  Terra-c^,  Sheffield, 

Yorkshire. 
*"  1892.  Feb.     iST.\>-> ard,  Harry  William,  Marlet  Place,  Buf/by. 
""1892.  Mar.    iSt.vxsfielb,  Alfred,  2,  Tol-erJiouse  Buildiiujs,  E.G. 
"1888.  Oct.      iSteebs,  Geore^e,  21,  Brereion  Road,  Bedford. 
**1888.  Oct.     IStetexsox,  John,   Survei/ors  Office,  East   Molestif, 

Surrey. 
*''1S92.  May.    iStewabt,   James,    28,    Cro-ier  Street,   Westmimler 

Brkhje  Road,  S.E. 
*"1892.  Oct.     iSiEWABT,  R^^bert  Tomlinson,  Thorpe-le-Sol-en,  E8se.r. 
'**1S91.  Feb.     iStolleey,  William,  Du^t  Depot,  Culvert  Road,  Bat- 
ter sea. 
"*1892.  Feb.     ±Stee.\theb,  William  Turner,  4,  Lismore  Road,  Gospel 

Oal;y.W. 
*"U8S9.  Apr.    iSTKUTT,    Thomas    Frederick,    5,    Tavistocl-    Street, 

Covent  Garden,  W.C. 
""1892.  Nov.    iSuBTEES,    Richard    Thos.,    29,    Old    Gate    Street, 

Morpeth ,  Xorth u  m berla ad. 
**"1892.  Jan.     JSutclifee,  Alfred,  Thornton,  Bradford. 
-'*1890.  Feb.     iSuTHEELAXD,  Walter,  8,  Voelas  Street,  Liverpool. 
*-'1890.  Nov.    iSuTTLE,  Alfred,  Manor  Square,  Otley. 
"'1891.  Dec.     tSwiTZER,   Sidney  A.,   9,  Derby  St)eet,  Gray's  Inn 

Road,  W.C. 
'"1890.  Nov.    JSYDEXH.VM.  Sydney,  37,  Broad  Street,  Bath. 
"'*1889.  Jan.     JTait,  James,  Roslyn  Place,  Dean  Street,  Kilmamocl-. 
'-'^1889.  Jan.      JTate,  William,  29,  Ki-nibvorth  Road,  Kilburn. 
"'1891.  June.  JTatloe,  Albert,  Vestry  Ball,  Mount  Street,  W. 
*"1892.  Nov.    iTaylob,     Harry    James,    County    Local    Surveyor, 

Stunninster  Xewton.  Dorset. 
*'*1891.  Nov.    JTaylor,    Harry    William,    Town   Surveyors   Office, 

yeu'marltt. 
"•  1890.  Nov.    tTAYLOR,  Henry  Thomas,  10,  Biyham  Street,  Everton, 

Liverpool. 
'"1889.  Jan.     JTaylor,  James,  17,  O^-ford  Street,  Bereford. 
-''1890.  May.    JTaylor,    James,    10,    Mount    Pleasant,    Waterloo, 

Lii'erpool. 
'^1889.  Jan.     JTempi.e,  AVilliam  Herbert,  Scarborough. 
*"1892.  Mar.    tTn.vTciiEn,  Albert  George  Hendy,  i/amp/on  Court 

Palace,  W. 
'"'1890.  Mav.    JTnoMAS,  Goorrre,SriC},Tverdale  Road,  Kunhead.S.E., 

and   City  of  London    Electric  Liyhtiny  and  Enyin- 

eeriny  Office,  Portland  Bouse,  Basinyhall  Street,  E.C. 
■^1888.  Oct.      jTlloMAS,    Thomas,    4,     Chandos    Road,     Redlands, 

Bristol. 
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JTiiOMAS,  Thomas  F.,  32,  West  Square,  St.  Geon/e's 

Jioad,  Lamheih. 
jTiiOMAS,  W.  K.,  42, 43  &  44,  Triatu/le,  Clifton,  Bristol 
Thompson,    Bernard   H.,    lioyal   Emjineers'    OJJice, 
Windsor. 
tTiiOMPSON,  Ealph,  29,  Hall  Hill  Bank,  Hexham. 
JTi£ORPE,  James,  19,  Kiuff  Ediuard  Street,  Macclenjield. 
JTiNDELL,  Kobert  L.,  47,  Burle//  Lodge  Terrace,  Leeds. 
JTiTMUss,    Joseph    E.,    59,    Commerce   lioad,    Wood 

Green,  N. 
JToMKiNS,  Alfred,  62,  Church  Street,  Camherwell. 
jToMKYS,  F,  L.,  Yeovil,  Somerset. 
jToMLiNsox,  Frank,  59,  Sheriff  Street,  Rochdale. 
JToMS,  William  Cluirles,  14,  LJrandale  lioad,  Brixton. 
Travis,  David,  Chief  Sanitary  Ln.<ij^ector,  Halifax. 
Teevexa,  George,  Overton,  Marlhoroucjh. 
iTniGG,  Henry  John,  Martock,  Somerset. 
JTuowsdale,   Tom   James,    12,   Leybourne    Terrace, 
StocTcton-on-Tees. 
Tuckey,  George  F.,  47,  MilTc  Street,  Bristol. 
jTuK>"ER,  Alfred,  49,  Ellora  Road,  Streatham,  S.E. 
jTwAiTS,  James,  21,  Latham  Street,  Poplar,  E. 
Veasey,  Thomas  Frederick,  assoc.m.inst.c.e.,  care 
of  0.  H.  Veasey,  Bridge  House,  Huntingdon. 
jVixcEXT,    George    Edwards   Bussell,   55,   Mayjield 

Road,  Dalston. 
jWADDiyoTON,  Thos.  W.,  8,  Albert  Street,  Padiham. 
jWalker,  Francis,  23,  Woodstock  Road,  Sliepherd's 
Bush,  W. 
1892.  Sept.   JWall,     Samuel    Edward,     a.r.i.b.a.,    26,     Mount 
View  Road,  Stroud  Green,  London. 

1888.  Oct.       Wallace,  Miss  J.,  6,  Hyde  Park  Gardens. 

1889.  Nov.      AVallas,  Irwin  Clarke,  41,  Cavendish  Road,  Clap- 
ham  Common,  S,  W. 

1890.  Nov.       Wallis, T\ioma>s\^'Akmson,Surveyor, Louth. Lincoln. 
1890.  May.    tWAxsBROUGH,    Cecil    Shartmau,    Arlington     Villa, 

Barrow-in-Furness. 
'"1892.  May.    JWarran,   William   Ernest,  5,  Broad  Park   Villas, 
WJiitchurch  Road,  Tavistock. 
1892.  Jan.     JWatson,  Harry  John  James,  5,   Upper  John  Street, 
W. 
•"^1892.  Mar.     t^Y\TSOj(,  Thomas,  Kirkoswald,  Cu))d)erland. 
^''•-1892.  Jan.        Watsox,  William  Hill,  Vestry  Hall,  I'iccadilly. 
'"'1888.  Nov.       AVatts,    George  Nelson,  147,  Hi'/h  Street,  JVotting 

Hill,  W. 
-'-1890.  Jan.     J  Watts,  Gerald,  Local  Board  of  Health,  St.  George's, 
Bnstol. 
1890.  Feb.     t  Watts,  AVilliam  Frederick,  BiHerne,  Southampton. 
1892.  May.    JWeatiieritt,  James,    Town   Hall,    JWwcastle-upon- 
Tyne. 


Reg.         Dato  of 
Wo.         EleciiuD. 

""1891.  Feb. 

''■'1888. 

Oct. 

='^n890. 

Oct. 

"n89i. 

July. 

'''  1889. 

Feb. 

'"1892. 
"■1892. 

Apr. 
Mar. 

''M890. 

June. 

'"'^891. 

Nov. 

'"1892. 

Mar. 

•"n892. 
'="^1892. 

Apr. 
Mar. 

""1892. 

Mar. 

^'^■^890. 

Nov. 

"n891. 

July. 

«"1888. 

Oct. 

^'"1890. 

June. 

'^n891. 

Mar. 

'"1890. 

Dec. 

"'1891. 

June. 

^'■'n891. 

Mar. 

»^n890. 

June. 

319 


449 


216 
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Beg.       Date  of 
Xo.        Election. 

"nSSb.  Oct. 

''US90. 

Nov. 

«n888. 

Oct. 

676  ,  g92. 
"nS92. 

May. 

June, 

=••^1891. 

Feb. 

'"1892. 

Apr. 

*n892. 

Feb. 

^^=•1891. 

June. 

571 
320 
642 

49!) 
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iAVebb,  Jaraes  A.,  Town  Hall,  Fulham. 

iWeeks,  Alfred  James,   Tonlarahia  lioad,  Clapliam 

Common,  S,  W. 
JWells,  G.  F.,  37,  Prospect  Street,  Hull. 
JAVells,  William  James,  Lower  Kinysivood,  Reigate. 
+ White,  William,  27,  Harvey  Street,  Folkestone. 
JWhite,  William  Owen,  8,  Albert  Street,  Banbury. 
jWHiTEHE.iD,  James,  38,  liauma)-sh  Hill,  Park  Gate, 

Bothtrham. 
tWmxHAM,  Joseph,  Shelf,  Halifax. 
iWHiTTOME,  Philip  Alfred,  The  Chestnuts,  Bothesay 
JRoad,  Bedford. 
"  1892.  Mar.    JWilkixsox,  George  H.,  83,  I'oivnsend  Lane,  Anjield, 

Liverpool. 
"1888.   Oct.      iWlLKlxsoN,  W.,  Ford  Street,  Derby. 
1892,  May.      Wilkixsok,  William,  Sanitary  Inspector,  Altqfts. 
1890.  Xov.    jWiLLBOND,  George  Baines,  Guildhall,  Soitinyham. 
1892.  Oct.     i Williams,  George,  6,  Priory  lioad,  Everton,  Liver- 
pool. 
1892.  Feb.     JWlLLiAMS.  Joseph,  30,   Goldhurst  Terrace,  FincJiley 

Bead,  y.w. 

='='"1891.  Mar.      Williams,  Llewellyn  A.,  80,   Easton  Street,  Hiyh 

Wycombe. 
"'1892.  Mar.    1  Williams,  Eichard  Jun.,  14,  Lucerne  Street,  Lark 

Lane,  Sefton  Park,  Liverpool. 
"^1889.  Mar.    JWilsox,  Charles  Turle,  37,  Bumey  Street,  Green- 

7vich,  S.E. 
***1889.  June.   +AVilso>',  John,  Town  Hall,  Kensinyton. 
*°*1889.  Julv.    jWlLSOX,  AVilliam,  Grasinyton  Terrace,  South  Shields. 
''^891.  Feb.     jWiXDLE,  Thomas,  S,  Tennis  Stre<'t,  Burnley. 
"'  1892.  Oct.     jWiNDSOR,  AVilliam,  13,  Suicliffe  Street,  Liverpool.  E. 
"'1888.  Oct.     jAYiNSEB,     F.     Sawver,     52,     Buckimjham     Palace 

Boad,  S.  W. 
•"^892.  June.  JWinsborrow,    Edwin    James,    Town    Hall,    West- 
minster. 
"'1889.  Apr.     JWlSTEB,  Edward,  19,  Kinys  Gardens,  W.  Brighton. 
*"'1892.  Nov.     iWoon,  Alfred,  Bury,  Lancashire. 
*'*  1891.  Julv.    jWooD,  Charles  Bruce,  37,  Irene  Road,  Parsons  Green, 

S.  W. 
*^1892.  June.   iWooD,  Charles  Fred,  1,   Cellar   Villas,    W.  Hamp- 

stead. 
"'18M9.  Jan.      jAVoOD,  Peter,  177,  Ashmore  Jtoml.  Pmldinyfon. 
""'  18S9.  July.      Woodcock,  J  lenry,  10,  Steelhonse  Lane,  Birminyham. 
*"1891.  Nov.     tW'ooDESOX,  William,  1a,  Charles  Street,  Pemllcton, 

Manchester, 
"M801.  Mar.    tWooniiousE,  Tom,  25,  Worsley  Boad,  Leytonstone,  E. 
*'*1892.  Feb.     :{:W 'khj-Mav,  ll»'nry  Frederick,  18,  Burlinyton  Boad 

W'estbourne  Park. 
'"1889.  Mar.    ^Wooxton,  James,  64,  Anthony  Street,  E. 
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Beg.        Date  of 
No.        Election. 

*"189i.  July.    iAVoRUALL,  Ernest,  b,  Beaconsfield  Terrace,  Seacomhe, 

lAverpool. 
*"1801.  Nov.    iWouR.vLL,    William    Henry,    208,     IIujU    Street, 

Harhorne. 
^■"^1890.  May.    tWE.vcK,    Thomas    Philip,    15,    Great    Alie    Street, 

Whilechapel. 
"*1889.  Jan.     tWniGiiT,    John,    Junr.,  3,  Surhiton  Pari-   Terrace, 

Kin'jston-on-T  liames. 
"■'1892.  Feb.     JTates,  Eobert,  42,  Lupus  Street,  St.   George's  Sq., 

S.  W. 
^'"1892.  Jan.     jYouxo,  Frank  Eussell,  60,  Elmsdah  Road,    Wal- 

Ihamstinv,  Essex. 
"^1892.  Mar.    JToung,  Isaac,  39,  Dorothy  Road,  Lavender  Hill. 


Note. — It  is  particularly  requested  tliat  the  Secretary  may  be 
informed,  in  xvritiwj,  of  every  decease  and  change  of  address ;  also 
of  any  errors  or  omissions  that  occur  in  the  list  of  members. 
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LOCAL  DISTRIBUTION  OF  MEMBERS. 


GREAT  BRITAIN  AND  IRELAND. 


BEDFORDSHIRE. 

Member : — 
Saxdell,  Hy.  W.  Adrian,  m.r.c.s.,  m.o.h. 

Associates  :— 

Rydf.r,  Albert  Thomas. 
Step^hs,  George. 
"Whittome,  Phillip  Alfred. 

BERKSHIRE. 

Members:— 

Haslam,  Dryland,  Jun.,  p.a.s.i. 
AViLLis,  John. 

Associates  :— 

Ayliffe,  Charles  William  Loveless. 
Hart,  W.  S. 
She  I.DON,  W.  E. 
Thompson,  Bernard  H. 

BUCKINGHAMSHIRE. 
Member:— 
lIoopKR,  Charles,  m.r.c.s.,  m.o.h. 

Associates  :— 

BowYER,  Harry  David. 
Locke,  Walter  Richard. 
Williams,  Llewellyn  A. 

CAMBRIDGE. 

Fellows:- 

AxNiNOSON,  Biishell,  .m.a.,  m.d. 
Aii.MisTEAD,  William,  M.ii.,  m.o.h. 

IllMPHRY,  Silt  G.  M.,  M.I>.,  F.H.S. 

Members  :— 
FAWCETT.Willianj  Milner,  m.a.,  f.r.i.u.a. 
Jamks,  Arthur  Charles. 

Associates : — 

Baker,  Williaiu  Kirkhaiu. 
Dai.to.v,  (ieorj,'e. 
Hoi-i.AMi,  i'ercy. 
Tavi.ou,  Harry  William. 


CHESHIRE. 

Mem.bers  :— 
Bailey,  Thos.  Castley,  l.k.c.p.,  m.r.c.p., 

M.O.H. 
EATON-SHORE,George,ASSOC.M.INST.C.K. 

Marsden,  Robert  Sidney,  m.b.,  f.r.s.e., 

M.O.H, 

Associates:— 

Bascombe,  H.  C. 
Burslam,  Raudle. 
Dawson,  William. 
Mills,  .loshua  George. 
Pkake,  Thomas  Jones. 
Thorpe,  James. 
Trowsdale,  Tom  James. 

CUMBERLAND. 

Fellows : — 

Eaton,  John,  m.d. 

Smi  iH,  Willm.  Howard,  assocm.inst.c.e. 

Members:— 
Brodie,  John  Siianks,  assocm.inst.c.e. 
Edge,  Frederic  James,  assocm.inst.c.e. 
W1L.SON,  J.B. 

Associates:— 

Irving,  William. 
Ohrell,  Thomas. 
Watson,  Thomas. 

DERBYSHIRE. 

Fellows:— 

Bass,  Ilamar  Alfred,  m.p. 
Iliffe,  William,  m.r.cs. 

Members : — 

Barwise,  Sidney.  M.u..  d.p.h.,  m.o.h. 

Beard,  Neville. 

Cakroll,  John,  M.n.,  cm.,  d.p.h.,  m.o.h. 

Green,  William  Samuel. 

KiLKoiiD,  Henry  James. 

Linoahd.  J.  Edward. 

I'AKKiN,  John  Robert,  a8socm.inst.ck. 

UiiKiWAV,  Eriu'Ht  Kegiiiald. 

Stevens,  Joseph  Wallace. 
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Drrbvshire— Continued. 

Associates  :— 

Bramham,  William. 

CoPKSTicK,  George  Christopher. 

Cordon,  Robert  Curtis. 

Croghan,  Thomas  Andrew. 

Dane,  Samuel. 

Gillespie,  Rev.  Charles  George  Knox. 

Jellls,  .John. 

Matthews,  Frederick. 

MATTHKW.S,  William. 

Outram,  Mason. 

Wilkinson,  W. 


DEVONSHIRE. 

Fello"w  :— 
Ellis,  W.  Horton,  f.r.met.soc. 

Members : — 
Adkins,  George,   l.r.c.p.lond.,  d.p.h. 

M.O.H. 

Gkkn,  Harry. 

Gibson,  William. 

Hubber,  Frank. 

McBeath,  William,  m.a.,  m.d.,  d.p.h. 

PULLIN,  T.  H.  S.,  M.D.,  F.R.C.S.,  F.S.A. 

Woodman,  John,  m.d.,  f.r.c.s.,  m.o.h. 

Associates  :— 

Crockwell,  George  E. 

Dewhir.st,  James. 

Garland,  William. 

Gribble,  Miss  Sarah  C. 

KiELL,  John. 

Richards,  Daniel. 

RowE,  William  Thomas  Ferdinand. 

Warran,  William  Ernest. 


DORSET. 

Fellow : — 
Browning,  Benjamin,  l.r.c.p.,  m.r.cs., 

D.P.H. CAMB.,  M.O.H. 

Members  :— 

Elford,  John. 

Fletcher,  Walter  John,  f.r.i.b.a. 

Morgan,  Wm.  Barlow,  assoc.m.inst.c.e. 

Associates  :— 

Bird,  Sidney  James. 
Mageu,  Frederick  Walter. 
Smith,  Richard  Jan. 
Taylor,  Harry  James. 


DURHAM. 

Members  :— 

Baine.  Laurence  Augustus,  m.d.,  d.p.h. 
Campbell,  Kenueth   Findlater,  assoc. 
[m.inst.ce. 
Parker,  John  Edwd.,  as.soc.m.inst,c.e. 

Associates:— 

Atkinson,  Thomas  Appleton. 
Crowther,  William  Christopher. 
Herbert,  llarry. 
UoflSMAN,  Charles  Edwin. 
Jours,  William. 
Johnson,  Matthew. 
Mason,  William  AUinson. 
Moss,  Samuel. 
Osborne,  Walter. 
Pattison,  William  Phillip. 
Robson,  Lancelot. 

ESSEX. 

Members:  — 

Argles,  Frank,  m.r.c.p.,  m.o.h. 
Goodyear,  Herbert,  assoc. M.iNsr.c.E. 
Hardwicke,  William  Wright,  m.d.  St. 

Andrews,  m.r.c.p.,  j.p. 
Morley',  Edwin. 
Morris,  Albert,  m.r.cs.,  l.r.c.p. 
Shadwell,  St.  Clair  B.,  l.r.c.p.,  m.r.cs., 

M.O.H. 

Shimeld,  James,  l.r.c.p.  and  s.e., m.o.h. 
Stewart,  Alan. 

Thresh,  John  Clough,  m.b.,  b.s.,  d.sc, 
F.i.c,  F.C.S.,  m.o.h. 

Associates  :— 

Dowsing,  Alfred. 

Johnson,  Stafford. 

King,  Frederick  William. 

Lennox-Clarke,  A. 

Lewis,  Charles. 

Mason,  Frederick  William. 

M.ASON,  Jonathan. 

Reavell,  Frank  Noble. 

Row,  Edmund. 

Stewart,  Robert  Tomlinson. 

Young,  Frank  Russell. 

GLOUCESTERSHIRE. 

Members  :— 

Crisp,  James  Gregory. 

Dixey,  Harry  Edward,  m.d. 

Lewis,  Thomas  Laurence. 

Partridge,  Thos.,M.R.c.p.i.,M.K.Q.c.s.i., 

L.S.A.,  M.O.H. 

Rainger,  Charles  Henry. 
Read,  Richard,  assoc.m.inst.c.e. 
Wilson,  John  AUeu. 
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Glouckstebshibe — Continued. 

Associates : — 

Bourne.  Edward. 
Browx,  George  William. 
Grivell,  Elias  James. 
Hall,  John. 
Malverx,  Thomas. 

HAMPSHIRE. 
Fellows  :— 
BuBBEBY,  J.  Stone. 
Davey,  Alexander  George,  m:  d.,  l.b.c.p., 

MR.C.S. 

Xotter,  Prof.  J.  Lane,  m.a.,  m.d.,  d.p.h. 
Tyndall,  Prof.  John,  ll.d.,  d.c.l.,  f.r.s. 

Members : — 

Barton,  John  Isaac. 

Benxett,    William    Benjamin    George, 

ASSOC. M.INST.C.E. 

Blfzard,  John  Henry,  assoc.m.ixst.c.e., 

F.S.I. 

Buckingham.  Edward  De  Vere. 

Caws,  Edward  Isaac. 

Crowley,  Frederick. 

Dabbs,  Geo.  Henry  Roque,  m.d.,  m.r,c.s., 

M.O.H. 

Dexxis,  Nelson  F. 
Grkatorex,  Albert  Daniel. 
Groves,  Joseph,  b.a.,  m.d.,  f.g.s. 
HARRLS,Arthur  Wellesley,  M.K.c.s.,L.s.A., 

D.P.H.,  M.O.H. 

HoDGSOX,  Willm.  J&a.,  assoc.m.ixst.c.e. 
Moore,  J.  H. 

MUMBY,     B.     H.,     M.D.,    D.P.H. ,    M.R.C.S., 
M.O.H. 

Pearse,  Tlios.  Frederick,  m.d.,  f.r.c.s., 

M.R.C.P.,  D.P.H. 

Richardsov,  William,  m.d.,  b.sc.p.h. 
RoBixsox,  James,  assoc.m.ixst.c.e. 
Sal'xders,  Henry  Ingatton. 
Schofield,    Genild,    M.B.C.S.,  l.r.c.p., 

D.P.H. 

Smith.  James  Dear,  m.d..  d.p.h. 
Ward,  Arthur  W. 

Associates  :— 

Amor,  Daniel  C. 
Baker,  William. 
Buti.er,  Walter. 
BL'xrox,  Anthony. 
Chalk,  Joseph. 
Cooper,  William  George. 
Croft.s,  Tlioma«  John. 
FiNCHER,  John  Ciazeley. 
Grinham,  Philip  Boys'. 
Hkxxex,  Alfred. 
Hltchixgs,  William  Arthur, 
Lear,  Charles  F.  E. 


Minty,  Samuel. 

MiSSELBROOK.  G.  T. 

Nayler,  Edward. 
Senior,  John  Sidney. 
Watts,  William  Frederick. 


HEREFORDSHIRE. 

Member : — 

Scott,  Robert  Smith,  assoc.m.ixst.c.e. 

Associate : — 
Taylor,  James. 

HERTFORDSHIRE. 

Fellows:— 

Brett,  A.  T.,  m.d.,  m.o.h. 
Carew,  R.  R. 

Members  :— 

Debexham,  F.  G. 
DicKixsox,  Thomas  Rusholm. 
Eblry,  Rt.  Hox.  Lord. 
MoRi.'*ox,  John,  M.D.,  D.P.H. 
Parker,  John,  assoc.m.ixst.c.e. 

HUXTINGDOXSHIRE. 

Associate :  — 
Veasey,   Thomas    Frederick,    assoc.m. 

[IXST.C.E. 

IRELAND. 
FeUows  :— 
Grimshaw,  Thomas  Wrigley,  m.d. 
Roche,  Anthony,  m.r.c.p.i.,  i.r.c.s  i. 

Members: — 

Comber,  P.  F.,  m.ixst.c.e. Ireland. 
CowAX,    Peter   Chalmers,  b.sc. edin., 

assoc.m.ixst.c.e. 
Donovan,  Dennis  D  ,  l.r.c.p..  l.r.c.8. 
GiLLiLAXD,  Williiini  John. 
Macnamara,  Charles  Edwd.,  l.k.q.p.c.1., 

D.P.H. 
MAdUiRE,  William  Robert,  f.r.met.soc. 
Mlnck,  James,  assoc.m. inst.c.k. 
Phillipson,  Burton  R. 
Scott,  Conway. 

ISLE  OF  MAN. 
Fellow  :— 
I    Havilaxd,  A,  M.R.C.S. 
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K  KNT. 

Fellows: — 
Cr.ARK,  r.  Le  Gros,  f.r.s. 
SxKLL,  II.  Saxon,  f.r.iji.a. 

Members : — 
Bond,  Fredk.  Adolphus,  m.b.,  c.m.edix., 

B.P.H.EDIX. 

Brackktt.  William. 

Canty,  AViJliam  Henry. 

Carlton,  Geo.  Brody,  assoc.m.inst.c.e. 

Cregeen,  Huf^h  Stowell. 

Cromuie,  James,  m.b.,  d.p.h.edin. 

Gaxge,  Frederick  A.,  m.d.,  m.o.h. 

HOLROYDE,  John,  D.P.II.,  M.O.H. 

Newman,  Reginald  William. 

Redman,  Robert  Wilkius. 

Smith,  Thomas  Frederick  H.,  e.r.c.s., 

L.g.A. 
Thomas,  Walter,  assoc.m.inst.c.e. 

Associates : — 
Abrams,  Henry. 
Balster,  Herbert. 
Bates,  Matthew. 
Bctterworth,  Arthur. 

COBIIAM,  C. 
COBHAM,  G.  R. 

CaLVER,  Thomas  Henry. 
Dawson,  John  Marshall. 
Emptage,  Daniel. 
Forrester,  William. 
GoLDER,  Thomas  Collings. 
Hunt,  William  Edward. 
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Jackling,  William. 
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LANCASHIRE. 

Fellows  :— 
Boulnois,  H.  Percy,  m.inst.c.e. 
Hahker,  J.,  M.D.,  J.P. 
Hope,  K.  W.,  u.n.,  d.p.h. 
Paget,  Charles  Edward,  m.r.c.s.,  d.p.h., 

m.o.h. 
Taylor,  J.  Stopford,  m.d.,  m.o.h. 
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Adams,  Frederick  Edward,  m.d.,  d.p.h. 
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Ingram,  Matthew. 
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BURSCOUGH,  Frederick  Peter. 
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Cook,  James. 
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Dawson,  Edward  Howard. 
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Oliver,  G. 

Pool,  Fred. 
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SiDDALL.  Joseph. 

Smith.  Fred.  William. 

SocTHPORT,  The  Mayor  &  Corporation  of. 

Spixk,  Joseph. 

SuTHERL.^XP,  Walter. 
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LEICESTER. 
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Associates  :— 
Braley,  Francis. 
Broadhead,  S. 
Dkax,  Samuel  Saunders. 
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F.R.C.S.,  LL.D.,  F.R.S. 
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M.O.H. 
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Hart,  Krnest. 

HoDsox,  George,  m.ixst  c.e. 

Hi'XTER,  Sir  William  Guyer,  k.c.m.g., 

M.P.,  M.D.,  F  R.C.P. 

Judge,  Mark  H.,  a.r.i.b.a. 

KlXGDOX,  J.  A. 

Latham,  Baldwin,  m.ixst.c.e.,  f.b.met. 

SOC,  F.G.S.,  F.S.S. 

Law,  Henry,  m.ixst.c.e.,  f.r.met.soc. 
Lawrence,  Sir  Trevor,  bart.,  m.p. 
Lawso.v,    Inspector   General  R.,   ll.d., 

F.S.S. 

Leaf,  Charles  J.,  f.l.s.,  f.s.a. 

Leaf,  W.,  litt.doc. 

Lewis,  Prof.  T.  llayter,  f.s.a.,  f.r.i.b.a. 

LiVESAY,  J.,  m.ixst.c.e. 

Loxgstaff.  G.  B..  m.d..  ma.,  d.p.ii. 
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M  p.,  d.c.l.,  F.R.S. 
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Manskrgii,  James,  m.in.st.c.e. 
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MiDDLETox,  Reginald  Kmpson,  m.inst. 

C.E.,  F.S.I. 

Miupuv,  Shirley  F.,  m.r.c.s. 
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NiGHTINGALK,  Mi8S  F. 
NOBTnUMBEKLANI),     HiS     GkACE     THE 

Duke  of,  k.o.,  d.c.l.,  i.l.d. 
Ohrbn,  Magnus,  Assoc,  m.inst.c.e.,  f.c.s. 
Parkes,  Louis  Coltman,  m.d.,  m.r.c.s., 

B.P.H. 

Peggs,  J.  Wallace,  assoc.m  inst.c.e. 
Plumbe,  Rowland,  f.r.i.b.a. 
Pritcuard,  K.,  m. inst.c.e.,  f.g.s. 
Kawlingson,  Sir  Robert,  k.c.b.,  m.inst. 

[C.E. 

Reynoi.ds,  Prof.  J.  Russell,  m.d.,  f.r.c.p., 

P.R.S. 

RiCHARDSON,BenjaminWard,M.D.,  ll.d., 

F.R.S. 

KiPON,  Most  Hon.  Marquess  of,  k.g., 

D.C.L.,  F.R.S. 

Robins.    Edward    Cookworthy,    f.  s.a., 

f.r.i.b.a. 
Robinson,  Prof.  Henry,  m.inst.c.e. 
Salt,  Thomas,  m.p. 
Seaton,  Edward  Cox,  m.d,,  f.r.c.s. 
Shaw,  George. 
SiEVEKiNG,  Sir  E.  H.,  m.d. 
Smith,  James  Osborne,  a.r.i.b.a. 
Smith,  Prof.  William  Robt.,M.D.,F.R.s.E., 

D.sc. 
Stephens,  Henry  C,  m.p. 
Sykes,  J.  F.  J.,  M.B.,  b.s.c,  d.p.h, 
SyMONS,  G.  J.,  F.R.S. 

Temple,  Right  Rev.    Frederick,  d.d., 

LORD   bishop  of  LONDON. 

Thompson,  Sir  Henry,  m.b. 
Thorne,  R.  Thorne,  c.b.,  m.b. 
Turner,  Ernest,  f.r.i.b.a. 
Waterhouse,  Alfred,  r.a. 
Westminster,  His  Grace  the  Duke 

of,  k.g. 
Williams,  Dawson,  m.d. 
Wix,  H.  A. 

Members  :— 

Adams,  James,  m.d.,  m.o.h. 

Adams,    Professor    Henry,    m.inst.c.e., 

F.S.I. 

Airy,  Hubert,  m.a.,  m.d. 
Aldwincklb,  Thomas  William,  f.r.i.b.a. 
Alexander,  W.  C. 
Anderson,  George,  c.e. 
Anderson,  John  Reid. 
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Andrew.  Capt.  C.  W. 
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Angell,  John  A. 

Anson,  Fredeiick  Henry,  m.a.,  assoc.m. 

[inst.c.e. 
Armstrong,  Prof.  H.  E.,  ph.d.,  f.r.s. 

AUMONIER,  F. 

Baker,  Sir  Benjamin,  k.c.m.g.,  ll.d., 
m.inst.c.e. 


Baker,  K. 

Barclay,  Arthur,  Assoc. m.in.st.c.e. 

Beardmohe,  George  R.,  d.imi. 

Bean,  Alexander  Thomas. 

Beck,  Marcus,  M.n. 

Hkiovok,  ,Mns.  Elizabeth. 

Benjamin,  Horace  Bernton,  f.r.g.s. 

Beardmore,  Geo.  Rus.sell.L.R.c.p.LOND., 

M.R.C.S.,  L.SA.,  D.P.H. CAMB. 

Blair,  Wm.  Nisbet  as.soc.m.in.st.c.e. 

Blashill,  T.,  f.r.i.b.a. 

BoLDiNG.  John  T. 

Box,  M.  H. 

Brace,  W.  H. 

Bradshaw,  Jame8D.,B.A.,M.B.,M.R.C.P., 

m.r.c.s. 
Braga,    Joao    Francisco,    l.s.a.,   f.cs., 

F.L.S.,  F.G.S.,  D.P.H. 

Brebner,  George  Reith,  m.d.,  d.p.h. 
Bridges,  J.  II.,  m.b.,  f.r.c.p. 
Bright,  l^hilip,  assoc. m.inst.c.e. 
Bristowe,  John  Syer,  m.d.,  f.r.s. 
Brooke,  Walter,  assoc. m.inst.c.e. 
Brown,  Edwin. 
Bryant,  Thomas,  f.r.c.s. 
Buckton,  Mrs. 
BuLLis.  William  Daniel. 
Bulstrode,  Herbert  Timbrell,  m.a.,  m.d. 

D.P.H. 

Bunten,  Charles" 

BURMESTER,  Mi.-*S  E. 

Burr,  Alfred,  fr.i.b.a. 
Campbell,  Hon.  Dudley. 
Carline,  John,  assoc. m.inst.c.e. 
Carritt,  Ernest. 
Chatterton,  George,  m.inst.c.e. 
Clarke,  James  Wright. 

ClARKSON,  J.  W.,  M.R.C.S.E.,  L.R.P.C.L. 

Cock,  Frederick,  m.d. 

CoLLINGRIDGE,  W.,  m.a.,  m.d.,  D.P.H. 

CoLLiNSON,  .John. 

Cooper,  C.  H.,  assoc.m.inst.c.e. 

Cooper,  John,  Jun. 

CoR.NiSH,  William  Robert,  surg.-gen., 

F.R.C.S.,  CLE. 

CoRSAN,  John  R. 

Courtney,  Major  D.  C,  r.e. 

CowTAN,  Frank. 

Cranbrook,  The  Rt.  Hon.  Viscount, 

G.C.S.I. 

Crimp,  W.  Santo,  m.inst.c.e.,  f.g.s. 

Darch,  John. 

Dawson,  Charles  James. 

DE  Chamonp,  Miss  A.  K.  F. 

Dendy,  William  Cooi)er. 

Denton,  Eardley  Bailey,  i?. a., m.inst.c.e. 

Dickinson,    William    Gilbert,    l.r.c.p., 

M.R.C.S.,  D.P.H. 

DoDD,  Peter.  as.soc. m.inst.c.e. 
DouLTOx,  James  Duncan. 
Drayson,  Walter  B.  II. 
EccLES,  Miss  Jane  Helen. 
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Emehsox,  W.  f.b.i.b.a. 
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Glaister.  John,  m.d.,  d.p.h. 
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F.C.S. 
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Fatten,  Charles  Arthur,  l.r.c.p.,  m.o.h. 
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.M.O.H. 

ScoTP,  Bowes. 
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LO  \  D  0  NT— Co  n  ?  in  ued. 

Snell,  Alfred  W.,  a.r.i.b.a. 
SorniAM,  Arthur,  assoc.m.ixst.c.k. 
Stkphkxsox,    J.    Gurdon    L.,  assoc.m. 

IXST.C.E.,  M.I.M.E.,  F.G.S. 

Stevexsox,  Thomas,  m.d. 

Stiff,  Ebenezer. 

Stkeet,  William  C,  a.r.i.b.a.,  assoc.m. 

[iXST.C.E. 

Sudeley,  Rt.  IIox.  Lord. 
Snvax,  Harold. 
SWIXBI'RXE,  C.  A. 

Taylor,  Charles,  m.r.c.s.,  l.s.a. 
Thompsox,  Geo.  Wm.,  Assoc. m.ixst.c.e. 
THOMP.SOX,  Thos.  Wm.,  l.r.c.p.,  m.r.c.s., 

D.P.H.,  M.O.H. 

Thrixg,  Rt.  IIox.  Lord,  k.c.b.,  f.r.g.s. 
TiTMAS.  William. 
Travers,  William,  m.d  ,  f.r.c.s. 
Tyxdale,  Walter  Clifford,  assoc.m.ixst. 

[C.E. 

VALOX,  William  A.,  assoc.m.ixst.c.e. 

Verdox,  H.  Walter,  m.d.,  f.r.c.s.,  m.o.h. 

AVallace.  William. 

Wallis,  H.  Sowerbv,  f.r.met.soc. 

Wallis,  Isabel  AVhite. 

Waltox.  Rienzi  G.,  m.ixst.c.e. 

Wells,  Sir  T.  Spencer,   Bart.,    m.d., 

F.R.C.S. 

Wheeler,  Charles. 

Whitaker,  William,  b.a.,  f.r.s.,  f.g.s. 

Whitcombe,  Arthur. 

White,  William,  f.s.a.,  f.r.i.b.a. 

WiGHTWiCK,  Fallon  Percy,  M.B.,  m.r.c.s., 

L.R.C.P.,  D.P.H. 

Williams,    C.    Theodore,    m.a.,    m.d., 

F.R.C.P.,  F.R.MET.SOC. 

WiXDLE,    Jabez    Davenport,    m.r.c.s., 

L.R.C.P.,  M.O.H. 

Wood,  Jacob. 

Wood,  William,  m.d. 

Worth,  John  Edward,  Assoc. m.ix.st.c.e., 

F.R.MET.SOC. 

Wyxdham,  Rev.  Francis  M.,  m.a.oxox', 

YriLL,  W.,  ASSOC.M.IXST.C.E. 

Associates  :— 
Adams,  Albert  E. 
Adam.s,  II.  J. 
Adams,  Miss  Rose. 
Axdersox,  Tom. 
AXDREW.S,  Daniel  James. 
Anxett,  William  Fenn. 
AxTHoxY,  Frederick  Joseph. 
AsHDO^vx,  Thomas. 
Athey,  Frederick. 
Atkixs,  Robert  William. 
Barfoot,  James, 
Bartlett,  William  John. 
Barrox,  John. 
Bassett,  William  Joshua. 
Baxter,  Frank  E. 


Baxter,  John. 

Birch,  John  Ernest  William. 

Blake,  E.  T.,  m.d. 

Blake,  H.  K. 

Boxd,  William  Henry. 

Bovey,  William  T. 

Boyce,  W. 

Boyd,  Richard  Wade. 

Broad,  Clement  B. 

Browx,  Robert,  Jun. 

Browx.  Robert  Frederick, 

Bry'ax,  George  John. 

BrcKERiDGE,  Walter. 

BCGLER,  W.  J. 

BuRX,  Robert  G.  X. 

BcRRorcHS,  S.  M, 

BCRTOX,  W.  H. 
BrTCHEii,  Charles  Ernest. 

BUTLAXD,  R.  J. 

Carter,  Alfred. 

Car\-,  Aquilla  S. 

Cattex,  Joseph  H. 

Cave,  James. 

Chaxey,  William  H. 

Chappell,  William. 

Clarke,  Robert  Edw^m. 

Cliftox,  Henry  Charles. 

CocKBi-Rx,  Henry  Mace. 

CoLLixs,  Henry  Beale. 

Cook,  Alfred. 

Cook,  William  George. 

Cook,  William  Gough. 

Corby,  Thomas. 

Corp,  James. 

Court,  Thomas  Henry. 

Cowper,  Joseph. 

CoxiLL,  George  E. 

Crabbe,  W.  G, 

Crocker,  Thomas  William. 

Croxk,  William  Robert. 

Crosse,  Hammond  William. 

Dale,  Duncan. 

Davies,  T.  Lane. 

Dee,  Thomas  George. 

Dex.sham,  Charles  A. 

DocKixG.  Frederick  Reynolds. 

Dover,  John  Henry. 

DrCK,  Albert  George. 

Dyke,  Alfred  William. 

Earwicker,  John  Charles, 

Edmoxds,  William  II. 

Edwards.  John. 

Evaxs,  John  Evan, 

Fairchild.  Samuel  C.  G. 

Fairey,  Alfred  Isaac. 

Fisher,  Robert, 

Foad,  Cephas. 

FoLLAXD,  John  Percy. 

FoRDHAM,  William  Francis. 

Foster,  Kdward. 

Garxham.  Albert  Edward. 

Gatuercole,  William  Henry  Joseph. 

HH 
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GiLBEART,  John  Joseph. 
Goodman,  Herbert. 
GoEXioT,  Thomas  Arthur. 
GoroH,  Joseph. 
Gkant,  Alexander. 
Gbeex,  William. 
Grigg,  William  Heniy. 
Groom,  William  Edwin. 
Hall,  George  Berriuger,  F.G.s. 
Hartnoll,  Francis. 
Haxlox,  Charles 
Head,  Robert  H. 
Hearn,  Walter. 
Helsdon,  Horace. 
Hexley,  Amos  S. 
High,  George  Frederick. 
Hills,  Arthur  Reginald. 
Hooper,  William. 
HoRXCASTLE,  Henry. 
HoRTOx,  Richard. 
HOHTOX,  William. 
HouGHTOX,  Robert  Alfred. 
Iles,  Alfred  Robert. 
JoHXSOX,  H.  Walts. 
JoHXSOX.  John  William. 
Jones,  Charles  Bristow. 
JoxES,  John. 

JoxES,  Julius  Morris  Wilson. 
Jury,  H.  A. 
Kelf,  Charles  Harvey. 
Kemsley,  Jesse. 
Kexxedy,  Daniel. 
Kershaw,  Edward  Baxter. 
KiLGALLiN,  Charles  J. 
King,  Albert  S.  W. 
Kite,  Charles. 
Knight,  William  Henry. 
Knox,  Charles  Geary. 
Lamport,  .Miss  Ethel  Frances. 
Lander,  James. 
Lapworth,  J. 
Laurie,  John. 
Lear,  James  Walter. 
Lego,  S.  C. 
Lightfoot,  Thomas. 
LiOHTFooT,  William  Charles. 
Lilly,  William  Gent. 
LoASBY,  Frederick  W. 
Lund,  Jeremiah. 
Macintosh,  James. 
Mackay,  James  John. 
Martin,  Alexander  William. 
May,  U  illiam  II. 
McDonald,  A.  L. 
Middlkton,  II. 
Miller,  Frederick  William. 
Mills,  Walter  Shephard. 
MiLNKii,  Walter. 
Miners,  Richard  Kustace. 
Mitchell,  Charles  Frederick. 
Mitchell,  Edward. 


MiTCHENER,  Frederick  Harry. 

Nettletox,  Charles  William. 

Kewxham,  Frank  George. 

Newsox',  George  John. 

Nicholas,  David. 

NoRMAX,  Ernest  William. 

Nurcombe,  Benjamin. 

NuTLEY,  Charles  Vernon. 

Ord,  James. 

Parham,  John,  Jun. 

Parkixsox,  Herbert  William. 

Parsoxs,  William. 

Perry,  Arthur. 

Pettit,  George  Mackness. 

Phillips,  Henry. 

Poole,  James. 

PiLBEAM,  Francis  Newcastle. 

Pratt,  Joseph. 

Richards,  William. 

RoBixs,  H.  G. 

RoBixsoN,  John. 

RossiTER,  Robert  Herbert. 

RuscoE,  Ernest  Henry. 

Sadlier,  Richard  J. 

Saxdox,  Edward  H. 

Saunders,  Percy. 

Savory,  Charles. 

Scott,  Margaret  Eleanor. 

Sedgwick,  Sydney. 

Shadrake,  Vv.  a. 

Shapley,  William  Gilbert. 

Shaw,  Peter. 

Shill,  Albert  Edmund. 

Shore,  Ambrose  J. 

Simmons,  Edward  John. 

Simmons,  Thomas. 

Simpson,  John  Thomas. 

Smith,  George. 

Smith,  George  Allen. 

Smith,  Joseph  Sidney. 

Smith,  Percy  A. 

Smith,  Warren  B. 

Soper,  Henry  Charles. 

Sortwell,  W. 

Stansfield,  .\lfred. 

Stewart,  James. 

Stollery,  William. 

Streatiikr,  William  Turner. 

Stritt,  Tliomas  Frederick. 

SwiTZEU,  Sidney  A. 

Tate,  William. 

Taylor,  Albert. 

Thatch KR,  Albert  George  Hendy. 

Thomas,  George. 

Thomas,  Thomas  F. 

Titmu.ss,  Joseph  E. 

Tomkins,  Alfred. 

Toms,  William  Charles. 

Turner,  Alfred. 

TwAiTH,  James. 

Vincent,  George  Edwards  RusBell. 

Walker,  Francis. 
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Wallace,  Miss  J. 
AVallas,  Irwin  Clarke. 
Watson,  Harry  John  James. 
Watsox,  William  Hill. 
Watts,  George  Xelson. 
Webu.  James  A. 
Weeks,  Alfred  James. 
Williams,  Josepli. 
Wilson,  Charles  Turle. 
Wilson,  John. 
Windsor.  William. 
Winser,  F.  Sawyer. 
WiNSBOBRow,  Edwin  James. 
Wood,  Charles  Bruce. 
Wood,  Charles  Fred. 
Wood.  Peter. 
WooDHorsE,  Tom. 
Woodman,  Henry  Frederick. 
WooNTON.  James. 
Wrack,  Thomas  Philip. 
Yates,  Robert. 
Young,  Isaac. 


MIDDLESEX. 

Fellow  :— 
Twining,  Thomas. 

Merabers : — 
Gruggen,  William,  d.p.h. 
JoxES,  Charles,  m.inst.c.e. 
Laf^'an,  G.  B.,  assoc.m.inst.c.e. 

Associates  :— 

Brown,  Reginald. 

Jacob,  Oswald. 

Mason,  Frederick  William. 

MuNRO,  Andrew  John 

Potter,  Benjamin. 

Roe,  Edward  Charles,  Jiinr. 

Wall,  Samuel  Edward,  a.r.i.b.a. 

NORFOLK. 
Fellows:— 

COLMAN,  J.  J.,  iC.P. 

Ollard,  William  Ludlam. 
Ollard,  J.  F. 

Member : — 
Burton,  Samuel  Hubert,  f.r.c.s.,  m.o.h. 

Associates : — 
Allen,  Thomas  Iloltan. 
Cannell,  Charles  Stephen. 
Crane,  Joseph. 
Miller,  Henry. 
Pank,  Richard  Henry. 


NORTHAMPTON. 

Members : — 
Brown.  William  Hibs. 
Burgess,  Saml.  Edwin,  a.ssoc. m.inst.c.e. 

Associates : — 
Harper.  Frank. 
Lewis,  Arthur. 
MosLEY,  Abraham. 
Kains,  Joseph. 

NORTHUMBERLAND. 

Mem.bers  :— 
Armstrong,  Henry  E.,  m.h.c.s.,  l.s.a., 

M.O.H. 
LaING.  R.,  M.R.C.S.,  L.R.C.P.,  F.R.MET.SOC., 
M.O.H. 

Wilkinson,  W.  B. 

Associates:  — 
Cruden,  John. 
Kirk,  William  Hush. 
Meadows,  John  William. 
Keavell,  George,  Jan. 
SuRTEES.  Richard  Thomas. 
Thompson,  Ralph. 
Weatheritt,  James. 

NOTTINGHAM. 

Mem.bers : — 

BOOBBYER,  Philip,  M.B..  M.R.C.S.,  M.O.H. 

Brown,  Arthur,  m.inst.c.e. 
Cooper,  Francis  A.,  assoc.m.inst.c.e. 
Parker,  John,  assoc.m.inst.c.e. 
Radford,    W,    H.,    assoc.m.inst.c.e., 

A.R.I.B.A. 

Associates : — 
Clayton,  Edward. 

Griffin,  George  Frederick  Augustus. 
Holmes,  John  Edward. 
Potter,  Thomas  Wickford. 
WiLLBOND,  George  Baines. 

OXFORDSHIRE. 

Fellow:— 

Acland,  Sir  Henry  W.,   k.c.b.,   m.  d., 

D.C.L.,  F.R.S. 

Associates : — 
Jackson,  Henry  Jame.*. 
White,  William  Owen. 

RUTLANDSHIRE. 

Member : — 
Bell,  Thomas,  l.r.c.p.lond. 
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SCOTLAND. 

Fellows : — 

KrssELL,  James  A.,  m.a.,  f.e.c.p.edix., 

M.B..  B.S.C,  F.E.S.E. 
KlSSELuL,  J    B.,  il.D.,  LL.D.,  M.O.H. 

Members : — 

AXDERSOX.  John,  ASSOC. M.IXST.C.E. 

Black,  Sirgeox-Major  W.  G. 
Brice,  William,  m.d..  ll.p.,  m.o.h. 
CoxxAL,  Ebenezer,  m.txst.c.e. 
Frazer,  James,  m.ixst.c.e. 
Graxt.  Ofjiivie.  m.b.,  c.m.edix".,  m.o.h. 
Mackenzie,  William  Leslie,  m.a.,  m.b., 

CM..  D.P.II.,  CorXTY  M.O.H. 

^fcXEiLi.,  Roger,  m.d.,  d.p.h.,  j.p. 

Mitchell,  Lewis. 

Nasmyth,  Thomas  Goodall,  m.b.,  cm., 

D.P.H..  F.R.S.E. 

NicoL,  W.  E. 

Pillar.  Robert,  j.p.,  f.r.s.e. 

Smith.  John,  assocm.inst.c.e. 

Thompsox,  Gilbert. 

AVallis.  Arthur  Gray. 

A\atsox.  John  Duncan,  ASSOCM.INST.C.E. 

Williams,  William  Iltyd. 

Willis,  George,  l.f.p.s.g.,  m.o.h. 

Associates  :— 
Black,  Andrew  E. 
BicHAX,  W.  ratou. 
Ci'RRiE,  Thomas. 
DDK.  William. 
DiTiiiE.  Alexander. 
Gairdxer.  Prof.  W.  T.,  m.d.,  ll.d. 
Gillies,  Neill. 
Grxx,  Alexander. 
Hay.  Alexander. 
Kxioht,  Robert,  Jun. 
Mackay,  George  Archibald  D. 
Maclexxax,  John. 
Martix.  William,  Jun. 
^IiLXK,  George. 
Morris,  G.  John. 
RouERTHox,  John  Shirras. 
SiMi'Sox,  John. 
Tait,  James. 

SHROPSHIRE. 

Members : — 

CoRKE,  Cecil  A.,  L.R.C.P.,  m.o.h. 
Davis.  Alfred  T„  ashoc.m.ix.st.c.e. 
HrXTKR,  Alexander  H. 

TULR.SFIELD,  W.  N.,  M.D.,  D.P.II.,  M.O.H. 

Associates  :— 
Breeze,  John, 
CoRiiK'rr,  Richard  Lawrence. 
Daltuy,  John. 
MoLiNELX,  Walter  Frank  Yate. 


SOMERSET. 
Members : — 
Ames,  H.  St.  Vincent,  m.a. 
Berxard,  William  Larkins. 
Clothier,  Samuel  Thompson. 

COATES,  C,  F.R.C.P. 

Flower,  Thos.  James  Moss,  f.r.met.soc. 

GiLBY',  Charles. 

Gill,  D. 

Saise,  Alfred  James. 

Skrixe,  Henry  Duncan. 

Trew,  J.  Fletcher. 

Woodward,  Edward  Francis. 

Associates : — 
Amor,  Alfred. 
Bird,  William  Fred. 
Bishop,  William  F. 
Bl'BB,  John  Thomas. 
Coles,  John  Thomas. 
Greexwell,  Allan. 
LiscoMBE,  Charles  F. 
Maxwell,  William  Henry. 
Pei{RY,  Walter  Harold. 
Press,  William  James. 
SiMMoxs,  Mmrod. 
Smith,  W.  H. 
Sydenham,  Sydney. 
Thomas,  Thomas. 
Thomas,  W.  K. 
Tomkys.  F.  L. 
Trigg,  Henry  John. 
TucKEY,  George  F. 
Watts,  Gerald. 

STAFFORDSHIRE. 
Fellow : — 
Reid,  George,  m.d.,  d.p.h. 

Members  :— 
Berrixgtox,  R.  E.  W.,  assocm.ixst.ce. 
Blimer,  Frederick  Milnes,  b.a.,   m.b., 

M.O.H. 

Bostock,  H. 

Johnson,  Samuel,  m.d.,  cm.,  m.o.h. 

THOltNEYCROFT,  LiKlT.-CoL. 
UXDERHILL,    A.    S.,    M.B.,    B.A.,    M.R.CS., 
D.P.H. 

AVakefield,  Miss  E.  M. 

Associates  :— 
Beech,  Jame.s. 
Cheshire,  .Vlfred. 
Colly ER,  J. 
H(>D(;es,  AIl)ort. 
llt(ini:K.  Walter. 
Ix.sKii',  Frt'durick  Thomas. 
Lowe II Y,  Jame.<". 
LowKRY,  Thomas  Augustus. 
Mai. IX,  William  I?. 
Sni  I'lLKiifii  HAM,  William. 
WoUHAL,  Willinm  Henry. 
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SUFFOLK. 
Members : — 

Kay,  Walter  Robert. 

iloRRis,  I'ryce  .Jones  Langford,  m.r.c.s., 

L.R.C.P.,  M.O.H. 

Associate  :— 
Jasper,  Robert  Wevill. 

SURREY. 
Fello\vs:— 
Albany,  H.R.H.  The  Duchess  of. 
Jones.  Lieut-Uol.  A.  S.,  ID.C.,  assoc. 
[m.inst.c.e. 
Parkes,  Charles  Henry. 
Russell,  Hon.  F.  A.  Rollo,  fr.met.soc. 

Members : — 
Chart,  Robert  Masters. 
Harding,  .).  R.,  m.inst.c.e. 
HoBSON,  John  Morrison,  m.d.,  d.p.h. 
iloLBERToN.Hy.  Nelson, L.R  C.P.,M.R.C.S., 
D.P.H. 

Maltby.  Frederic  Thomas,  assoc.m.inst. 

McIntosh.  James.  [c.e. 

NUNN,  F.  C,  assoc.m.inst.c.e. 

Peake,  Francis. 

RUS.SELL,  Hon.  Lady  Agatha. 

Selby,  Prideaux. 

Shaw,  Jo.sephus,  sr.R.c.s..  l.s.a.,  m.o.h. 

Shirtliff,  Kdward Matthew,M.D.,M.o.H. 

Stone.  W.  H. 

TowNSEND,  John  Walter. 

Associates : — 
Cole,  A,  C. 
Crane,  Stephen. 
Ellis,  Stanley. 
HoODWiN,  Arthur  Ayde. 
Hooper,  Thomas  Rowland. 
Ingram,  AVilliam  Jones. 
Keal,  J. 

Mayne,  John  William. 
NoRRis,  Joseph. 
Pearce.  Frederick  James. 
Stevenson.  John. 
Wells,  William  James. 
AVrigut,  John,  Junr. 

SUSSEX. 
Fellows  :— 
Bell,  Major  C.  W.,  j.p.,  d.l. 

EWART,  Joseph,  M.D.,  F.B.C.P.,  J.P. 

Kelly,  Charles,  m.d.,  f.r.c.p. 
Newsholme,  Arthur,  m.d.,  d.p.h.,  m.o.h. 
Strong,  Henry  John,  m.d. 

Members : — 
Allfrey,  Charles  Henry,  m.d.,  f.r.c.s., 
AspiNALL,  \Hles.  [d.p.h. 

Beard,  E.  T. 


Gibbs,  Arthur  Gordon. 

Harris,  William  John,  m.r.c.s.e.,  l.s.a., 

f.r.met.soc. 
Head,  Henry. 
Head,  Mrs.  H. 

LocKWooD,  Philip  Caueton,  m.inst.c.k. 
Morgan,   William  Pringle,  b.a.,  m.b., 

B.cu.,  d.p.h 
Scott,  Hugh  Hamilton, assoc.m.inst.c.e. 

Associates : — 

Beck,  William  Coker. 
Blackman,  Henry. 
Bostel,  G.  Stanford. 
Brown,  W.  E. 
Gardner,  C.  T. 
(irant,  Walter. 
Grivell,  Elias  James. 
HoRLOCK,  Charles  William. 
NoRRiSH,  John  Thomas. 
Ollett,  John  Henry. 
Salter,  Thomas. 
Smith,  Sydney. 
Winter,  Edward. 

AVALES. 
Fellows : — 

Dyke,  T.  J.,  f.r.c.s. 
Redwood.  T.  Hall,  m.d. 
Vacheb,  Francis,  f.r.c.s. 
Walpord,   Edward,   m.d.,  d.p.h.camb., 
M.R.C.S.,  m.o.h. 

Members : — 
Baugh,  Alfred  C. 
Bennett,  Hugh,  m.r.c.s. 
Daye,  John. 

De  Soldenhoff,  Richard. 
Harpur,  William,  m.inst.c.e. 
Hunt,  John  W. 
Peel,  Edmund. 
Roberts,  Richard  Lawton,  m.d.,  d.p.h. 

CAMB.,  M.R.C.S.,  L  S.A. 

Steel,  William  1).,  m.d.,  m.o.h.,  d.p.h. 
SwAiNSON,  John  Henrj%  m.s.a.,  assoc.m. 

INST.  c.e. 
Thomas,  John,  assoc.m.inst.c.e. 
Thomas,  W.  E.  C,  assoc.m.inst.c.e, 
Williams,   William,  m.a.,  m.d.,  d.p.h. 

OxoN.,  m.r.c.s.,  l.s.a. 

Associates  :— 

Allen,  William  Henry. 
David,  Philip. 
Davies,  Dm. 
Evans,  John  Isaac. 
Hughes,  Edward  J. 
Jones,  William. 
Knowles,  James  Edward. 
Lock,  G.  H. 
LoNGSDON,  Ernest  M. 
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Meazey,  Thomas. 
Powell,  David  Henry  William. 
Proger,  John  L. 
Roberts.  David  Morris. 
Rogers.  Richard. 
Rowland,  Samuel. 

WARWICK. 

Fellows:  — 

Hill.  Alfred,  m  p.,  m.b.c.s.,  l.s.a. 
WiLSOx,  George,  m.a.,  m.d.,  f.b.s.e. 

Members  :— 
Beard.  George. 

Campbell.  Adam  Horsbnrgh,  assoc.m. 
Chattock,  Miss  Frances  C.  [ixst.c.e. 
Harrold,  Miss  C. 

Hill.  Prof.  A.  Bostock,  m.d.,  d.p.h.,  m.o.h, 
HoiGHTox,  John. 

Kyle,  Thomas  W.,  m.d.,  d.p.h.,  m.o.h. 
Lowe,  Mrs.  Tliomas. 
Maxley,    Herbert,    m.a.,    m.b.,   d.p.h., 

M.O.H. 

Nelsox,  George  H. 

N1CH0L.S,  H.  Bertram,  assoc.m.ixst.c.e. 

Smith.  R.  W. 

Thorxley,  J.  E, 

Associates : — 
Atkixs,  Benjamin. 
Brook.  John. 
Callaway,  .\lbert  Henry. 
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Cameron's  paper 129 

„    on  Veterinary-Capt.  Smith's 
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Sea  outfalls,  care  required  in  the 

construction  of 151 

Sewage  farms,  the  evil  effect  of..  210 
..     filtration  in  sand  bede,.<peed 

of  213 

.,    i)urification    by  means    of 

oxidation 212 

„     screening,  use  of    209 

,,    and    sludge,   disposal    and 
treatment  of,  by  Arthur 

Angell  ^ 209 

„    sludge,  its  use  in  making 
hydraulic  cement, 

215,  216,  218 
,.     sludge  of  London,  cost  of 
oxygen  retpiired  for  the 

disposal  of  the    217 

„    treatment  by  chemicals    ...  206 
„     treatment     by     chemicals, 
summary  of    results    of 

experiments  in   20S 

,.    treatment  by  filtration,  207,  211 
,.    treatment  by  irrigation, 

2  15,218,220 
.,    treatment,    notes    on,    by 

C.  ll.Cooi.er    204 

Sewerage,  best  methud   for  the 

disposal  of  town 149.154,15'^ 

Sewer  ventilation,  best  methods 

of 152,  1.53 

Sick,  food,  with  special  relation 

to  the.  Iiy  Kthelljamjiort  340 

Slaughter-hitu-es    at     l>eptford, 

inspectiou  of 107 

Small  heads,  ]tercentage  of  among 

boys  and  girls  132 

Smail-jiox,  for  how  long  iloes 
vaccination  cuifer  immunity 
against?'    by   Veteriuary-CMpi. 

Smith 116 

Smith,  Charlotte  A.,  on  ]»hysical 

and  nuiitiil  effects  of  exerciip.  343 
Smith,  11.  K..  on  \V.  Whitakers 
juiper  269 


Smith,    Veterinary-Capt..    on    a 
method    ot    determining 
the  purity  of  stable  air...  290 
.,     on  for  how  long  does  vacci- 
nation confer  imnnmity 

against  small-pox  ?    110 

Smoke    abatement    in    London, 

methods  to  obtain  G'> 

„  remunerative  effects  of.    h4 
„      „  c!au.«es   of    the     public 
health    act,    1875,    by 

Hubert  L.  Terry '..  181 

Smoke  inspectcus,  necessitj'  of 

clieuiical  engineers  as,  1 83, 184 
„    jKiisoning     from      cement 

works   1^5 

Soil  peculiarities  favourable  to 

cholera     96,  97 

Soil-pij.e  ventilation,   tests  ap- 
plied to  190 

Stable  air,  a  method  of  deter- 
mining   the    jmrity  of,  by  a 
comiKirison  of  the  temperature 
within  and  ^vitllOUt  the  build- 
ing, by  Veterinary-Capt.  Smith  290 
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income    connected    with 
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1892  42 

,,    of  income  and  exj^enditure 
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„    of  income  and  expenditure 
for  the  year  ended  31st 

December,  1892 41 

Steam-creating  jiinver  generated 

in  furnaces,  uses  of  50,  51 

Street  gullies  and  road  cleansing, 

by  W.  13.  (J.  Bennett   323 

Sulphurous    acid    cnntained    in 
smoke,  and  its  injurious  affect 

ujion  vegetation  182 

Sunlight  an  important  element 

of  health 351 

Siii)erannuatinn  for  sanitary  in- 

sjiectors,  by  .1.  L.  Bell 335 

Surface  and  eiutii  temperatures 
during   observations    on    dew 

formation  25S.  259 

Swete,  Horace,  on  the  purifica- 
tion of  river  water  by  agitation 

and  metallic  iron 309 
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.,     on  the  interpretation  of  re- 
sults in  water  analysis...  310 
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292,  29lJ 
„    description  of  W.  Matthew's 
process  for  the  softeuini,' 

of 163 

„    determination  of  dissolved 
organic    matter    in,    by 

W.  C.  Young   280 
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water ":.280,28.S 
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area  of  chalk  avail- 
able for  the,  by  W. 
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tary inspectors 3."<2 
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..    on  IT.  Law's  paper     167 

Williams.   Dr.   Dawson,   on   the 
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Williams,    Freeman,    T.    F.,    on 
hygienic  causes  of  mortality 
amongst    infants    and    young 

children 340 

AVinds,  necessity  of,   to    purify 

the  air  of  London 60 

Women  and  Girls,  our  o])i>ortu- 
nities  of  spreading  knowledge 
of  hygiene  to,  by  Mrs.  Ernest 

Day.. 342 

Working  classes,  lecture  to  the, 
on  length  of  days,  by 
Prof.  W.  IL  CorHeld  3t)t> 
„  „  necessitj- for  the  bet- 

ter housing  of  the 

lx)orer     365 

Workmen's  dwellings,  necessity 
of  baths  in 149 

Y.VTES,  Miss,  on  J.  Oldfield's 
paper  113 

Young,  W.  C,  on  determination 
of  dissolved  organic  matter  in 
water 280 
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Vinolia  Soap 

Awarded  the  MEDAL  of  the  SANITARY  INSTITUTE  (London),  1892. 
DELICIOUS    SCENTS,     DELIGHTFUL    ACTION,    DEMULCENT    MATERIALS. 


TOILET,  1-,1  6,&2  6 
VESTAL,   2  6 


^■ields  a  most   sooth- 
ing, substantial  lather. 

TOILET,  2  - 


VESTAL,  4  6 


TOILET.  1  -  &  1  6 
VESTAL.  2  6 


BLONDEAU     ET     CIE., 

BYLAND     BOAD,     LONDON,     N.^W. 


MEDAL     SANITARY     INSTITUTE. 

THE  PATENT  VICTORIA  STONE  COMPANY, 

LIMITED. 


ESTABXjISHED     180B. 


LOANS    FOR    PAVING. 

This   Company  is   prepared   to   enter   into    Contracts   with   Local 
Authorities  to  supply  and.  Lay  their 

PATENT  VICTORIA  STONE ; 

Payment  for  which  can  be  spread  over  20  to  25  years,  subject  to 

the  usual  sanction  of  the  Local  Government  Board. 

Interest  at  the  rate  of  3j  per  cent. 


'woI^:K:s:- 
HIGH  STREET,  STRATFORD;  STRATFORD  MARKET  STATION,  G.E.Railway, 

And    GROBY    QUARRIES    NEAR    LEICESTER. 


CERTIFICATES     OF     MERIT,     SANITARY     INSTITUTE.     1889-92. 

TEOTT'S  QUICK  FILLING  BIB  AND  OTHER  VALVES 

FOR    HIGH    AND    LO"W    PRESSURE    "WATER    AND    STEAM, 

Approved  by  the  New  River  and  other  Water  Companies.   20,000  sold. 

PATENTED    IN    ALL    THE    PRINCIPAL    FOREIGN    COUNTRIES, 


Adopted  by  II.  M.  Government:  London  C'uunly  ('Duncil:  London  School  Boanl:  Metropoli'nn  I'olk-c  .Station-; 
and  Principal  Municipal  Amborilies  and  Public  Insiitulions  around  London. 


Pull  Way  V.alvc. 


scKciAi.iTv  Vnlve  Soniinjts  easily  accessible  for  Inpoction  and  i|uickly  and  clicni>ly  renewable  I'? 
on.-<kil|rd  labour  without  nficcmiily  ni  iniorferiiiK  with  any  otlier  ]iiirt8  of  the  valves  or  atcoNsury  ciainc 
llon.~      Ari  ijl)\i MUhly  inviihmt  le  ailvanliiK"- 

Z\)c  XLvott  patent  Dalvc  au^  JEiioinccriiui  Company,  Xtmitc^, 

JOHN   STREET,   YORK   ROAD;    NEW   WANDSWORTH.    LONDON,   S.W. 


MEDAL 
SANITARY    INSTITUTE. 


GOLD    MEDAL 
HEALTH     EXHIBITION. 


(( 


NORTON'S    PATENT 

ABYSSINIAN"    TUBE    WELLS 


Artesian  Bored  Tube  Wells 


Fur  expeditiouslij  and  economically  obtaining 

Ranging  from  the  requirements  of  a  Cottage  to  that 
of  Town  Waterworks. 

LE  GRANlT&^UTCLIFF, 
Ib^bvaulic  ]£noinccr5, 

CONTRACTORS   TO    H.  M.   WAR   DEPARTMENT, 
Makers  of  Norton's  Patent  Improved  Registering  Turnstiles, 

MAGDALA  WORKS,  BUNHILL  ROW,  LONDON,  E.G. 


MEDALS     SANITARY     INSTITUTE,     1889    &    1890. 


JOSEPH    CLIFF    &    SONS' 

(Branch  of  the  Leeds  Fireclay  Co.,  Limited) 

"IMPERIAL"   WARE. 


Highest  Awards  at  Sanitary  Institute  Exiiibitions  for 

BATHS,  SINKS,  MANGERS,  &e. 

BALTIC  WHARF,  WATERLOO  BRIDGE,  S.E.; 

GT.    NORTHERN    GOODS    STATION.    KING'S    CROSS.    N. 


WASHINGTON    LYON'S 

PATENT 

STEAM    DISINFECTOR, 

WITH 

ALLIOTT    &    PATONS 

Patent  Vacuum  Apparatus, 

For  Purifying   Clothes,  Bedding,   Mattresses,  Bales  of  Rags^ 
Furniture,   Documents,  etc. 

This  Apparatus  is  now  adopted  by  II.  M.  (iovernruent  and  the  leading  Medical 
lu^litiitions,  and  its  use  is  rapidly  extending  everywhere. 

(MEDALS,    SANITARY    INSTITUTE,    1885,    1889,    1890.) 

"THE  DESTRUCTOR." 

,  I"j:ver",s  Patexi.  ) 

Kor  the  reduction  and  purification  of  the  wa.<>te  products  of  towns  by  fire.  Involves 
no  expense  for  fuel ;  yet  the  heat  of  the  furnaces  is  utilizahle  for  raising  steam  fur 
manufacturing  pur^wses,  and  the  ashes  (hard  clinker)  are  .saleable.  This  is  the 
most  SiUisfactory,  and,  in  many  GAses,  the  only  method  of  safely  dispo.sing  of  town.s' 
refuse.  It  is  now  adopted  with  uniform  success  in  the  principal  cities  and  towns  in 
The  country. 

THE  ''FUME  CREMATOR." 

(J<)N>:.s'  Pate.nt.) 

For  burning  the  gases  from  "The  Destructor"  and  other  furnaces,  and  rendering 
them  inoffensive  as  well  as  innocuous. 

(MEDAL,    SANITARY     INSTITUTE,    1889.) 

IMPROVED    FILTER     PRESSES. 

For  separating  the  solid  portion  of  sewage  sludge  and  pressing  it  into  cakes. 
(MEDAL,    SANITARY     INSTITUTE,    1889.) 

FIRMAN'S  DRYING  AND  RENDERING  APPARATUS 

AMI 

JOHNSTONE'S    DRYER. 

Tor  drying  tish,  <jffal,  bloud,  w;i.>tc  animal  matters,  excreta,  etc.,  and  reducing  tiieni 
into  saleable  products. 

MEDALS,    SANITARY    INSTITUTE,    1882    &    1887. 

For  full  information,  apply  to  the  Sole  Makers, 

MANLOVE,  ALLIOTT  &  Co.,  Ld., 

ENGINEERS, 
NOTTINGHAM. 


MEDAL     SANITARY     INSTITUTE,     1885. 


ii 


JEYES'    FLUID. 


5> 


The  Best  and  Cheapest  Disinfectant,  stronger  than 
Carbolic  Acid,  and  NON-POISONOUS. 


52 

PRIZE 

MEDALS 


JEYES 
FLUID" 

THE  BEST 

DISINFECTANT. 


And 

OTHER 

AWARDS. 


SANITARY   POWDER.       DISINFECTANT   SAWDUST. 

HOUSEHOLD  (White)  &  DISINFECTANT  (  Brown)  SOAPS. 

TRIPLE  MILLED  TOILET  SOAPS.   TOILET  PREPARATIONS. 

JEYES'  SANITARY  COMPOUNDS  COMPANY,  LIMITED, 

Iftad  Oflice:    43,  C.vxxox  Street,  Lomjox,  E.C. 

OF    ALL    CHEMISTS,    ETC. 


MEDAL,      SANITARY     INSTITUTE,     1879. 

WM.    WOOLLAMS"  &   CO., 

OKKilX.VL     ^r.\KERS     (»F 

"WALL    PAPEBS 

Guaranteed    Free   from  Arsenic.  _ 


Non-Arsenical  Colors  for  Decorative  Distemper  "Work. 


Agents   for   and    Printers    of 

PRIVATE    DESIGNS    IN    WALL    AND    CEILING    PAPERS. 

SOLE    ADDRESS: 

110,  High  street  (Near  Manchester  Square),  LONDON,  W. 

i^r  Messis.  IC-'/-  WOOLLAMS  .V  CO.,  >^pi-cia'lii  (h'fire  i.> 
cdutloii  Architects,  Sanitnri)  Iiispccturs,  and  the  Trttdc  agaiihtt 
J'dftcni  Hooks  closel'i  rescnihUtifi  their  oicii  in  genera!  appearance, 
and  invite  attention  to  their  Sole  Address,  and  "  Trade  Marl;," 
a  liale  of  "Wool"  and  two  ''lamil>)s"  suspended,  which  aff'ordi 
a  certain  mean.'i  af  ide/iti/i/inr/  their  patterns,  which  ntai/  be 
ithtained  of  Decorators. 

EIGHTEEN     GOLD,     SILVER,     AND     BRONZE     MEDALS. 


STANDARD  DISINFECTANTS. 


After  comparative  bacteriological  tests  of  numerous  Disiiufectants,  oi» 
behalf  of  the  Board  of  Trade,  at  the  Laboratory  of  the  Commissioners  of" 

Her  Majestv  s  Inland Eevenue,  "Liquid  Carbolic  Acid"  .uid  "Carbolic 
20  '^^  o  Powder  "  have  been  adopted  as  the  Standard  Disinfectants  to- 
l»e  used  on  I'assenger  and  Emigrant  Ships. 

The  experiments  showed  the  marked  superiority  of  genuine  Carbolic- 
Acid  over  other  Disinfectants. — Juhi,  ISO^, 

CALVERT'S  No.  5  CARBOLIC  ACID  is  guaranteed  to  fulfil  all  tht- 
requirements  f»f  the  iJoard  of  Trade. 


CALVERT'S 

CARBOLIC  ACID 


HAS     bEKN    AWAKDKI) 


5    MEDALS 


UY 


THE     SAXITARV     INSTITUTE. 

F.  C.  CALVERT  &  CO.,  MANCHESTER, 

A  \S   \  HItKI) 

60  Gold  &  Silver  Medals  and  Diplomas. 


Patent  DRAIN  &  PIPE  STOPPER. 

Certificate  of  Merit,   1890,  and  furtlier  Certificate  of  Merit  for  Improvements,    1892,   front 

the  Sanitary  Institute. 


Gold  Medals,  1890  &  1891,  Award  of  Merit,  British  Medical  Association,  1892. 

Tliis  invention  consists  of  a  cylindrical  shaped  bag  for  stopping  pipes  for  llic  purpose  of  testing,  .Vc.,  wiili 
water  the  soundness  of  drains,  which  is  aclcnowledged  to  be  the  only  reliable  method.  To  the  bag  is  attached 
ii  small  flexible  tube,  with  a  tap  at  the  end,  connected  to  a  strong  hand  pump.  The  bag  is  placed  in  the  drain 
before  inflation,  and  by  working  the  pump  it  is  quickly  filled  withair,  under  sufficient  pressure,  to  dam  the  drain, 
.•ind  prevent  any  escape  of  water.  By  turning  the  the  tap  the  inflated  bag  remains  in  that  state  an  long  as 
r  quired,  and,  when  done  with,  a  half  turn  of  the  tap  again  releases  the  air,  and  the  bag  is  withdrawn. 
.\mongst  its  advantages  may  be  named  its  lightness  and  flexibility,  enabling  it  to  be  folded  and  carried  in  a 
small  compass;  it  can  be  placed  in  syjjhons  nnd  other  traps,  where  all  other  stojipers  fail. 
SEPARATE  PRICES— 4-in.,  20:-;  6-/V).,  22/-;  9-/n.,  28,6;  12-/n.,  38,6;  15-//).,  48/6  ;  18-;n  ,  58.6; 
Pumps,  extra  strong,  5,6  each,  or  Set  of  4-0  ,  6//i.  and  9-//i.,  including  Pump,  68  - 

OK    MADE    IN    ANY    SIZE    TO    ORDhK. 

Certificate  of  Merit,  Sanitary  Institute,  1892. 

PATENT   EXPANDING    SCREW   STOPPER 

(FOR  TESTING    DRAINS    WITH    WATER). 


Gold  Medals,   1890  and   1891. 
This  Stopper  consists  of  two  jilates  or  di?cs  of  Galvanized  Iron,  between  which  a  special  hollow  rubber 
viiig  is  tlxod  by  means  of  grooves  in  the  plates.     It  is  screwed  up  by  n  key  which  causes  the  rubber  to  expand 
uulwiird  to  the  extent  of  One  Inch.     This  will  be  found  sufficient  to  plugany  pipe  according  to  si/.cof  stopper  used. 
PRICES,  each— 4- in.,  8-;    5-in.,  10,'-;    6  in.,  12,-;    9//).,  18-;    12-//i.,  28- 
Those  Stopi>ers  are  made  with  and  without  centre  outlets.     In  ordering  state  which  required. 
Indicators  for  attaching  to  the  stoi)pers  with  centre  outlets,  shewing  the  fall  of  draia,  and  at  the  same  tim* 
registering  any  leakage,  can  be  had.     Price  1 2  - 

JOHN  JONES,  Contractor  and  Patentee  of  Sanitary  Appliances, 

40,  SYDNEY  ST..  FULHAM  RD..  CHELSEA  ;  3.  PRINCES'  MANSIONS  ;  68.  VICTORIA  ST..  WEST- 
MINSTER.    Ofncesii  Warehouse:  BURY  ST..  WALHAM  RD..  CHELSEA.    Wor*s  .  LEADER  ST., 
and  SELAH  PLACE.  CHELSEA,  LONDON.  S.W.     AH  communirations  to  40,  SYDNEY  Sr REET. 


JOHZlsr     i^nsrO^TsTLIES     &     CO. 

/IDanutacturcrs. 

Certificate  of  Merit,  The  Sanitary  Institute,  Portsmouth  Exhibition,  1S92. 

The  "Presto"  Self-Acting  Seat  and  Cistern, 


FiR^T   ACTION" 
•  irdinarvu<e. 


Flushed  on  rising 
from  seat. 


ADAPTED  TO  ANY  FORM 
OF  FLUSHING  CLOSET. 

(PATENT.) 


;  is  the  first  and  only  DOUBLE- 
ACTION  Closet  Seat. 

There   is   no   machinery. 

Absolute  cleanliness  is  ensured 
without  attention. 

For  Press  Notices,  see  T/n- 
Jiuilder,  May  iStli.  1892,  an<l 
The  Building  Xeus,  June  3rd, 
1892. 

The  liiiihenf-in-icetl  comMna- 
tion  is  £4  lOs.,  which  includes 
an  Ideal  Wash-(hnrn  White 
Pedestal  Closet,  Polished  Ma- 
hogany Seat,  and  Cistern  -vsith 
(  bain. 

Cheaper  combinations  at  much 
less  prices  can  be  made  up. 


SECTIONS  OF  CISTERN. 


SECOND  ACTION. 
For  Slops.  Urinals,  .to. 


T^-^— "^•"••^•"'^ 


CI.  set  Flushed  hy  returmnjj 
M-at  to  normal  position. 


At  rest 


Discharging, 


The  duct  and  syphon  pipe  Ml  up  ready  for  discharging  by  the  valves  being  reversed  when  thi> 
seat  i»  pressed  down  or  lifted  up  ilurinj:  use. 

A  Large  Stock  kept  of  Sanitary  Earthenware.  Stoneware  Drain  Pipes.  Terra  Cotta  Chimney 
A  A^argi,  "'"^^Q^g^pipe  Bricks,  Lime,  Cement.  Glazed  Bricks,  Tiles,  Ac,  &c. 

DEPOTS  IN  LONDOS  AND  SUBURBS    St.  Pancras.  Camden  Town.  Child's  Hill.  Cricklewood.  N.W^; 

Old  Ford.  Bow.  E. ;  Hammersmith.  Chlswick.  W. ;  Twickenham;  Palmers  Green. 

Soulhgate.  N.  ;  Knight's  Hill.  Dulwlch,  S.E. 

if  Off  *(S- Wooden  Box.  near  Burton-on-Trent.       SHEFFIELD  OFFICE  AND  DEP0T-3S,  Green  Lane. 

NOTTINGHAM  Off/Cf-  Brougham  Chambers.  Wheeler  Gate. 

CHIEF  LONDON  OFFICE-38,   KING'S  ROAD,   ST.   PANCRAS.  N.W. 


TKLrPHOXt  Xo.  7.'.r;. 


Tki-BORAMs-'JOHN   KNOWLES,  LONDON." 


Awarded  Certificate  of  Merit  by  the  Sanitary  Institute  of  Great  Britain,  1885. 


TJEIE 


"BEAUFORT" 
PEDESTAL   CLOSET 


STRONG. 


CHEAP. 


RELIABLE. 


SECTION. 

CAN  BE  HAD  WITH  EITHER  LEAD  OR  EARTHENWARE  TRAP. 

SEVERAL   THOUSANDS  OF  THESE  CLOSETS  ARE  NOW  IN  USE. 

•Our  SYPHON  CISTERN  is  specially  suitable  for  this  Closet,  as  it  has 

a  full  l.^in.  water  way  in  every  part,  and  may  be  used  with  either  1  jin. 

or  I|^  in.  pipe,  and  has  no  valves  to  get  out  of  order. 


BASINS   AND    TRAPS    ONLY. 

£ 

s. 

d. 

No,  1,     Cane  and  White 

1 

( 

(» 

\o.  2.     All  Whit.'          

1 

k; 

0 

Xo.  :j.     Bine  I'riiitcd 

2 

4 

0 

If  with  raised  ornamentation  add  2s. 

SYPHON    CISTERNS    ONLY. 

2  Gall.  Cast-iron  piiintcd  Cistern 

1 

0 

0 

•i      „             „             .,             ,,                

1 

~> 

0 

2      ..      Galvanized  Cast-iron  Cistern  and  Co])j)«r  Cylinder 

1 

i(» 

0 

4J      ,, 

1 

ir, 

0 

HUMPHERSON    &    CO., 

S3anitan?  )£noinccr£>, 
297.    FULHAM     ROAD,    LONDON,    S.W. 


MEDAL    SANITARY     INSTITUTE,     1892. 

CROMPTON  &  CO.,  LIMITED, 

(L'lcctritat  (I'liqinccrs  anb  (Toutrattors, 
MANSION   HOUSE^  BUILDINGS,    LONDON,  E.C. 

Show  Rooms:  148,  BROMPTON  RD.,  S.W.      Works:  LONDON  &  CHELMSFORD. 

CONTRACTORS  FOR  ALL  CLASSES   OF  ELECTRICAL   WORKS. 
ELECTRICAL  HEATING  &  COOKING  APPARATUS. 


I'iMCI'S    AMI     I'AKTUl   I.AltS    OX     A  IM'1.1  CATlnN     I'O 

CROMPTON  &  CO.,  LIMITED,  Mansion  House  Buildings,  LONDON,  E.C. 


CERTIFICATE     OF    MERIT,     SANITARY     INSTITUTE,    1889. 


THE 


"St  Bede  Disinfectant." 

(PATENTED.         REGISTERED.) 

A    BEAL     DISINFECTANT  ! 
Used  by  Medical  Officers  of  Health. 


Rlport  by  Dr..  Ei>\vaiu>  Seatox  ox  thk  ".St.  Bkde  DisixrKcTAXT."' 

31st  July,  1889. 
Since  it  became  established  that  the  PerCliloride  of  Mercury  in  the  presence  of  a  free  acid, 
or  its  equivalent,  was  by  far  the  most  etKeacious  disinfectant,  medical  practitioners  generally, 
and  especially  tliose  wlio  have  to  do  with  the  prevention  of  fevers,  have  felt  the  great  want  of  a 
(•onveuient  preparation  which  would  contain  the  Per-Chloride  of  Mercury  in  the  necessary 
^tiengtli  together  with  a  free  acid,  or  its  equivalent  :  and  which  would  at  the  same  time  be  in 
biidi  a  form  as  conld  be  safely  entrusted  to  Fever  Nurses,  Sanitary  Inspectors  and  others  by 
irhuui  the  processes  of  disinfection  are  usually  carried  out. 

Such  an  article  has  now  been  prepared  by  the  St.  Bede  Chemical  Company.  It  is  in  the 
form  of  blocks,  each  welshing  an  ounce,  and  each  containing  17"5  grains,  or  4  percent,  of  Per- 
Chloride  of  Mercury.  The  block  is  composed  mainly  of  anhydrous  sodium  sulphate  (39'2"1 
grains),  with  which  is  combined  '24';'>  grains  of  sulphuric  acid;  the  acid  sulphate  thus  formed 
appearing  to  act  like  a  free  acid,  and  to  give  to  the  Per-Chloride  of  Mercury  its  full  disinfecting 
or  genn-destroying  power.  The  block  contains  also  '2"2  grains  of  eucalyptus  and  thymol  and  '\> 
grains  of  indigo,  so  tluit  when  dissolved  it  has  a  strong,  but  pleasant,  smell  anil  a  bright  blue 
colour.  I  have  liad  several  of  these  blocks  submitted  to  me  for  analysis,  experiment,  and  report. 
I  tind  the  proportion  of  the  Per-Chloride  of  Mercury  in  eacb  to  be  as  stated,  vi/.,  1  per  cent.,  or 
17  grains  in  the  ounce  block.  The  block  is  rather  slowly  soluble  in  a  quart  of  water.  The 
resulting  blue  solution  is  described  as  a  vei-y  strong  disinfectant.  lu  order  to  test  this  I  have 
made  experiments  in  conjunction  with  Dr.  Klein,  to  ascerbiin  the  eU'ect  of  the  solution  on 
«-ertain  well  known  organisms  which  havebeui  proved  to  be  pathogenic  or  constantly  present  in 
zymotic  diseases.  The  tests  were  made  with  the  bacilli  and  spores  of  anthrax,  also  with  the 
organisms  present  in  cases  of  cholera  and  enteric  feVer.  On  adding  three  drops  of  the  cultnn- 
riuids  of  these  organisms  to  three  cubic  centimetres  of  the  blue  solution,  consisting  of  one  block 
uissolved  in  a  quart  of  water,  the  organisms  were  destroyed  after  only  live  minutes'  exposure. 
'J  liis  is  a  very  severe  test  and  shows  that  the  Idue  solution  is  a  verj-  strong  disinfectant  for 
infected  linen,  blankets,  itc.  We  further  tested  its  power  of  disinfecting  the  evacuations  of 
enteric  fever  and  cholera.  Sterilised  fiecal  matter  in  a  fluid  condition  was  inoculated  with  as 
iiMirli  as  one-seventh  pait  of  the  cultun^  fluid  of  tlie  organisms  ])resent  in  enteric  fever.  To 
tliis  was  added  an  equal  quantity  of  the  blue  solution,  and  tive  minutes  was  found  to  be 
sutlident  to  destroy  the  organisms.  I  have  also  tested  its  antiseptic  powers  by  dissolving 
u  block  in  pntrescible  tinids,  and  I  found  that  one  block  diss<dved  in  twenty-tive  quarts  of  a 
putres<-ible  fluid,  retarded  decomposition  five  days  :  and  that  when  dissolved  in  twelve  and  a 
Inilf  quarts,  there  was  no  sign  of  decomposition  in  the  putrescible  fluiil  aftir  eight  days.  I 
furtbf  r  tested  its  power  as  a  deodorant  by  noticing  its  efl'ect  upon  heaps  of  lisli  refuse  mixed  with 
other  c'.et imposing  animal  and  vegetable  nnitters,  and  I  found  the  solution  was  an  excellent 
deodoiant. 

The  preparation  cidled  the  ''  St.  Bede  Disinfectant  "  lias  most  powerful  disinfecting  and 
antiseptic  properties,  and  it  also  a  valuable  deodorant.  At  tlie  same  time  its  colour  and  smell 
are  quite  suHleient  safeguards  against  the  possibility  of  its  mistaken  use.  I  have  therefore 
no  hesitation  iu  strongly  recommending  it  on  public  grounds. 

(Signed)         KDWAKI)  SKATOX.  m.i>..  f.k.c.p., 

Frlloir  of  Ihf  Jnsliliilr  of  I'/iriiiinliH. 
Slidi'iil  lijtictr  of  Urallh  Inr  C/ie.'tril. 
l.telurtr  en  &iniltiiy  Scit  wi<  and  I'littlic  Health,  Si.  Thvmui  Itoijiilal,  Lt  iidun 


The  Dktails  of  the  Experiments  referred  to  ix  Dr.  Seatox's  Report  are  as  follows: — 

Tlie  "  St.  Bede  Disinfectant "  was  now  in  solution,  one  block  being  disso'ved  in  one  quart 
of  water. 

1. — Tlie  "killing  power,"  i.e.,  the  power  to  kill  mifrobes,  was  tested  on  the  foUowinj; 
microbes :  (a)  bacillus  anthracis  without  spores,  (h)  spores  of  bacillus  anthracis,  (c;  the 
comma-bacillus  found  in  Asiatic  cholera,  (d)  the  bacillus  found  in  human  typhoid  fever 

Of  normal  cultivations  in  broth  of  these  several  microbes,  about  three  drops  were  added  to 
about  tliree  cubic  centimetres  of  the  disinfectant  solution,  well  mixed,  and  after  t'le  lapse  of 
five  minutes,  one  to  two  drops  of  the  mixture  were  added  to  tubes  containi  ifi  about  10  c.c. 
normal  sterile  beef  broth ;  for  control  similar  normal  sterile  beef  broth  was  inoculated  with  a 
mere  trace  of  the  same  culture  fluids  used  for  the  above  experiments.  All  broth  tubes  were 
placed  in  the  incubator  at  i57'  C,  while  all  tlie  control  tubes  showed  already  after  twenty-four 
hours'  copious  typical  growth  of  the  several  microbes,  the  others  were  perfectly  clear  and 
remained  so  afterwards.  It  follows  from  these  experiments  that  five  minutes'  exposure  of 
bacillus  antliracis,  of  spores  of  bacillus  anthracis,  of  the  choleraic  bacilli,  and  of  the  typhoid 
fever  bacilli  to  the  "  St.  Bede  Disinfectant"  solution  is  sufficient  to  kill  these  microbes. 

2. — An  important  and  extremely  severe  test  of  the  killing  power  of  the  "  St.  Bede  Disin- 
fectant "  solution  was  made  in  the  following  experiments ; — 

To  normal  human  fcecal  matter  in  thick  solution,  previously  sterilised  and  contained  in  test 
tubes,  was  added  a  certain  quantity  of  normal  culture  fluid  of  the  choleraic  bacilli  and  of  the 
typhoid  fever  bacilli  respectively,  about  one-seventh  of  the  culture  fluid  being  added  to  six- 
sevenths  of  the  f cecal  solution.  After  mixing  well  the  disinfectant  was  added  1o  each  of  the 
fiKcal  mixtures  in  equal  proportions,  so  that  each  of  the  test  tubes  contained  J  of  the  foecal 
matter  plus  culture  fluid,  and  h  of  the  disinfectant.  After  five  minutes  a  number  of  test  tubes 
containing  sterile  beef  broth,  as  in  the  foimer  series,  were  inoculated  witli  a  drop  or  two  from 
these  ftt'cal  mixture  tubes,  then  placed  in  the  incubator  and  kept  at  37"^  C,  but  no  growth 
appeared  in  them  and  the  fluids  remained  sterile.  At  the  same  time  that  the  above  experiments 
were  made,  control  broth  tubes  were  inoculated  with  a  trace  of  the  ftecal  solution  after  the 
addition  to  them  of  the  culture  fluids,  but  before  the  addition  of  the  disinfectant,  these  control 
tubes  were  also  placed  in  the  incubator  and  kept  at  37°  C,  they  all  showed  abiuidant  normal 
growth  after  twenty-four  hours  of  the  choleraic  bacilli  and  of  the  typhoid  bacilli  respectively. 

(Signed)         E.  KLEIN,  m.d.,  f.r.s.. 
Professor  of  Bacteriolofiy  at  the  College  of  State  Medicine,  London. 


Laboratory  and  Assay  Office, 

75,  The  Side,  Newcastle-upox-Tyse, 
July  6th,  1889. 

I  hereby  certify  that  I  have  analysed  a  sample  of  the  "  St.  Bede  Disinfectant,"  manufactured 
by  Messrs.  'The  St.  Bede  Chemical  Company  (Limited),  Newcastle-upon-Tyne,  and  that  I  find  it 
contains  as  follows : — 

Per  Chloride  of  Meixury       ..  ..  ..  ...         4'01  per  cent. 

Free  Sulphuric  Acid   ..  ..  ..  ..  ..  410       ,, 

Sulphate  of  Soda        ..  ..  ..  ..  ..       87'25       ,, 

Sulphate  of  Lime        ..  ..  ..  ..  ..  1"80 

Oxide  of  Iron,  &c.       ..  ..  ..  ..  ..         0"27       ,, 

Chloride  of  Sodium 0'21 

Insoluble  Siliceous  Matter    ..  ..  ..  ..  0"24       ,. 

Thymol,  Eucalyptus,  Indigo,  and  Water    ..  ..  2"62       ,, 


100-00 


The  principal  active  ingredient  of  this  disinfectant  is  Per-Chloride  of  Mercury  (corrosive 
sublimate)  which  is  known  to  be  the  most  certain  and  powerful  destroyer  of  disease  germs. 
When  the  "  St.  Bede  Disinfectant  "  is  dissolved  according  to  the  instructions  given  it  forms  a 
solution  of  the  strength  and  character  recommended  by  Dr.  Buchanan,  the  Medical  Officer  of 
the  Local  Government  Board,  as  being  efl'ective  as  a  disinfectant.  It  is  prepared  and  packed 
in  a  form  which  makes  it  convenient  and  easy  to  be  used. 

(Signed)        JOHN  PATTINSON.  F.LC,  F.C.S. 

Public  Analiixt  fir  \eiccaslle-iipon-Tyne. 

SPECIAL  TERMS  FOR  LARGE  QUANTITIES. 

NOW     MANUFACTURED     ONLY     BY 

Zbc  1l3cbwortb  Barium  Coinpan\>, 

NEWCASTLE-UPON-TYNE. 

KK 


Medal  of  The  Sanitary  Institute,  1889.  and  Three  Certificates  of  Merit. 
Medal  of  The  Sanitary  Institute,  and  Three  Certificates  of  Merit,  1890. 

RECEIVED     THE     HIGHEST    AWARD,     BUILDERS'     EXHIBITION,      LONDON,     1889,    AND 
SILVER     MEDAL,     WALSALL,     1389. 


SWEEPING    MACHINES. 

Best  Balanced,  easiest  for   fraught,  and  entirely  under  Driver's  control.     Packed  in  sninll  space. 

Can  also  bs  fitted  with  Abeil's  Patent  Colbctor,  for  gathering  the  mud  into  heaps  every  12  or  14  feet. 


TUMBLER  CARTS. 

Easily  tnmed.  clears  well  off  pround  when  over,  and 
verj-  little  wider  thiui  ordinarj-  cart. 


WATER  VANS. 

Spreadi  a  fine  shower  20  feet  wi.le.  cnuses  little  dust,  and  fitted 
with  Double  or  Triple  Distributor. 


The  Sioeepinf/  Machine  has  beaten  all  Competitors  in  several  important  trials. 
Wrought  Iron  "Wheels  with   Cast   Hubbs  and   Loose  Boxes,  Easily  Exchanged. 

Also  Manufacturers  of  ROAD   SCRAPING   MACHINES,   TIPPING   VANS,  SCAVENGING  AND   OTHER 
CARTS,   TROLLIES,  VANS,   TRAPS,  dc,  dc. 


W.    CLEMENS   ABELL    &   Co.,  Worcester. 

AGENTS    WANTED     FOR    ALL    PARTS. 


AN     ILLUSTRATED     LIST 


AWARDS  OF  THE  SAMITARY  INSTITUTE 


Can  be  obtained  on  application  at  the   OflBces  of  the   Institute, 


74a,  MARGARET  STREET,  LONDON,  W. 


PRICE  1  - 


\ 
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